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THIS NEW TIRE 
WILL SAVE LIVES 



Remarkable new invention 
makes safest tire ever built 
3 times safer from blow-outs 
No extra cost to public 



T ODAY'S high speed s — 4f>, 50, and 
fift—- ca u.se terrific heat inside the tire. 
Rubber and fabric begin tu separate, A 
blister staris . - . and grows. Thun BAXO! 
A blow-uud And a terrible drag scares 
pulling your car off the highway. 

To protect you from, blow-outs every 
new Goodrich Safety Silvenown T ire has 
the amazing Life-Saver Golden Ply. This 
new invention resists terrific heat, fabric 
am! rubber don't separate. Thus blisters 
don’t form. Blowouts are prevented As- 
/ore (bey even start* 

Safer at high speeds 



At gruelling speeds on the world's fastest 
track, the new Goodrich Safety Sih-er- 
town, with the Life-Saver Golden fly, 
lasted three timi-t ai !n>/.i y as first quality 
tires that did not hmve this feature, 1 hese 
SILVERTOWNS never blew. They were 
run till the tread was gone— but {lie Life- 
Saver Golden Ply refused to give ! 

Tests prove that the trend, too, is safer 
from sld tiding. Even on wet, slippery 
pavements, the scpieegee drying action 
of this Cread gives you «*trn road-grip. 

Put this S-Elvertuwii Tire on jyosr car. 
Look up your Goodrich dealer's name 
Jn your clavri five! celephiint: directory. 
He'll put rip tl prorecrion between you 
and the highway. 




FHEE Tills liaiulsome Safety 

League emblem with rest cj;, -, r:,J ic- 
lltLi or In precual ;ou if yuur ml ligtiE 
ftud Ctlr No ubLijcitiun. Juit pain 
Safety Leajnie. VFrile ten 
Dtpt- IS I, Tin- IS- F, Goodrich 

Rubber Ca, Akroc. Ohj(t. 



7&e IEW 




I JOHN, WHAT LF WE 
\Y\f\ P A SLOW -OUT H£(?E! 



Goodrich 




Silvertown. 

WITH LlIi SAVLll GOLDEN FXf 
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Know what's 




Under the Hood? 



Then you’ve a conscience about the motor. Here is a tip on oper- 
ating efficiency by the service manager of a garage in Nebraska: 



£, lt lias become a byword along 
Auto Row thru QimkcrScarc is the best 
oil abtdiatbk. The repair job »c re- 
o:ti rly completed on a 3/ 4-ton Dodge 
truck that had never uac J ai^-thin^ hut 
Qaikci Scare convinced us again, AJi it 
JQ-,535 miles, we found |h« cylinders 
worn cully G.0u2i of an inch, and the 



main and connecting.! o> I beaiingjwere 
OK throughout. lull years of experi- 
ence in autopnohile .service work, 1 
leave never seen such perfect lubrica- 
tion, Jnakmuc has not dtcjp ofaiiy fid 
other dun Quaker State was lul-J in 
this moror, we must cake oJT out hats to 
Quaker Stare as the peut of eh cm idLd r ^ 



Ordinary motor oils average one ejuarr Of more of' 1 Ji •; lie -end "'oil 
per gallon. This portion burns up in high-speed, high-erullpiession 
cylinders after: a hundred miles or so blows away. 

Quaker State removes tEfis light^nd material. at rite refinery. It 
never readies your motor. Every gallon of it is four quarts motor 
lubricant, net. Its use is the true economy in motor oils. 

Look for the Quaker State sign , . . you will find 11 displayed ea ery- 
wheie you go. Most places now supply Quaker Srare from die pat' 
Wired girai-iwd-whitc drum . , , double -scaled at the refinery. 



QUAKER STATE 

MOTOR OILS 

And SutwrNt)* GrcnsBS 
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SHOP NOTES 

Agriculture 

hoEhed, counEerwelghsed Hash Ear 

potato cipp. "cnTting 1 " improyes , dM. 

AiTplantrS — feeing vnlvrt viithOilt rgnaorvirig eylander . EM 

Ana— destroying wood-eating B'Jb 

Automchiles 

adluatlHC bfakta . ■ . . aM 

cylinder-wall lubrication tesred . ft! 4 

e»lenaian jack Ecr repairing Ecnders R01 

tuol from bflniir-vr for rdpairibk hodlci ■ Eli 

Boais and Bossing 

fiTe previnrion on Bnull btrat . Bil 

(Sealing pswer Jar outboard brut . atl 1 ) 

refiectnrs identify dock in dark ■■ l ' 

Cupperplyting — |iairitbrUfh u&tel for ... dM 

iJtliL Holden — liming' gear marie Into 
Drillpress—what you can do with it 
Drill. StaT — depth gauge fdr 
Kile- — C-cUmpa lucli as handle* for 
File. " Spherical" — smooth finish nn curved hole with. 
FLnwer ^ijiul'i tm'It E n — < hrrt : r-r 



. EM 
. EM 
. £li 
. Hit 
in 

H12 



fail and paper used fw ■ . B-l L 

Sndwheel^ — extending siem of Bl Jj 

Highways — road oiler carried nn truck ... ML! 

..Indicator, Speed — WBtSll Used A* EM 

t=i=FC, WriiKl-Flir.Li — halanoe to prevent vibrarian 799 
Lighting Circuit — detector tn f.r.d grounded wire . EH3 
Magnifying Crla-ui — fine worh illuminated with HUS 

WuIhIs— — yppper ■ tubing, |lg for bending BOO 

Mffti*es — hollow chisel cuts SlS 

Mator Blocks — bronze welding repairs hM. 

Oik-nts — tOttCF 1«F apaui open SM 

Pginis and PiiLULUiE — prevcr.t:r.g bubbLes on damp sur-> 



faces 

Pipe — tec connection, improvised 
f*ipe Wr*och — generator chain make*. 
Houliry^— pen. portable, for chicks 
Press, Arhor-^artjchment increases capacity 
PrintinE — pMiyehthit ItOhM# (wm sold bii 

Ppntp — auEomatic cootral fur steam 

Punthpiess — harseahoe magnet makes 



Rubber Ojat — . water kept srusn running down, sleeve by H3t 



ban.ili:i — vLihs and drums for small wark 
Sanding Machine — irttrttir drivett 
Eaws and Sflwfqg 

adjustable standard supports Long work 
broken hapdle rtpaledtl with hlcyele spoke: 
drill rod end epdI steel rut with hacksaw 
Shrewd rives*— 'attachment fc-r grinding 
Soldering 

brass rifto shell helps solder wire splices, 
mebed lead heats iron 
BtTeightedge-turr.ini tool Ul<ed Sk 
Too be — hammer. Interchangeable heads for 

— Sign* nn protected by win reieeb . . . 
Vise — quLck'acling, foOt-*p crated 
Waste Baskvt — elsstie hinder holds contents, in 
Welding Torch — electric lightkf for 
WhWribartow— rack hdldi on Laid 
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450 m |e 



c on 1 Callon 

of CAS? 




The head engineer of a great automobile research labora- 
tory said in a recent public statement that it is possible to get 
450 miles from one gallon of gas IF we can find some way to 
get ALL of the power from the gas! 

THRILLING NEWS AUTO OWNERS 






* 






Gas Saver Engineers have brought out a NEW 1 933 World's Fair 
Model Gas Saver and Inside Engine Oiler that saves gas and oils 
valves inside engine at same time. Fits all Cars- Easily put on 
with a. wrench. Nothing else like it. Sensational demonstrations 
convinces everyone who sees. Sells like wildfire wherever shown. 



Users, Boosters, Agents, 
Salesmen, Dealers, 
Organizers, Distributors 



87 Miles 
on 1 Gallon? 

Just isnagine driving 87 
miles Cm 1 gallon tjk; re- 

ported tiy G. W, Williams of 
Oklo. I 




WANTED 



To cam $100 to $2,500 a month. Experience not neetted- 
Spare and full time workers wanted everywhere. Sell direct 

tr> Cur A(iri Engine Oirarri, ur take territory, appoint and supply sub- 
acents, dealers, organize selling force, Protected exclusive territory, if 
wanted- Wonderful opportunity to make BIG MONEY easily, 
150-% to 327% profits, 

One sent FREE to introduce QUICKLY. 

Rush Addrejsi and Car Name by NEXT MAIL, 

Uw coupen below, 

NEW Gas Saver-Engine Oiler Patent 

C-S7-SL, Wheaton, Illinois 



NEW 

C-S7- 

Hh 
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Englm. 
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High School 
Course in 



Two Years! 



You Wan! to Elam Big Money] 

At>J TOTl will T»nt b" »|Illwi4 TOB "*™ llO»d¥ prtb- 

niotioji. But are j-uu [repared for C!i« job ahead u£ you? 
Do >’Col meastireVDtOthc pi.-indard thfi( insure* Fuccess? 
Fur a jnarerssp'UTj'HbLe &U 4 iLi.tjji a fni ily GrKid education. is 
nniauT. To write a sensible business Tetter, to prepare 
f-slimi rites, In tcurt cost nuit ta compute inieieat. yuu. 
must h:.’.ve a certain amo-jiit o £ p-epar s i Ion. Al I this ycu. 
niuat bo aWc to dn before you will earn pmmntiim. 

Many business Eiti-.isea hi pa hd snea wtaisa ftyinrr a! kslow- 
Judjp! is not.cqun.LtD a high schooL course. Why? Dec nun e 

biff business rerusaB to liurdtn Itself v- icli menwho are 
barred from, prarr.s-.ion by tlieJactof elementaryeducatLan, 

Cia You Qualify for a Bettor Position 

We have a plan whereby TTOU CflJl. We«n (rifrynu a crap, 
plei-fi but sknrplilied hLidi Bcbufl tourac Lil L'wt) y-fi nra, iLvbi k 

you a II the esaceitials that form I he foondationof t 

business. It wiLl prepare you. to hakE your own where 
competition rs k^en and exacting. Do not doubt your abili- 
ty. but TO-alie OP- your mind to it and you will soon have 
the requlrementa L:i:iL vriLl Ining yotl aucceaa and bit 
money. YOU CAN DO IT. 

Let ti* show you bow to set Dn tit* road to aucceaa. 
U will nut coat, ypu a single world nj; hour. Write today. 
It encta i-C'U lunming but a stamp. 

American School 

Dept BoiJ PrtKt! An. and .iHrli. Se. r Chimin 



American School 

Dept, b-51?' Drtic] Atp. and Silk jt,. Chnwn 

Send me full inform alion on [be rnt-ieci checker! and Jw>W 

you. will help me win success. 



.... Architect 
. .B-j Jldin.L! CciffraeVjr 
, , . , Antrunobile RnitintCT 
, . . .Automobile E-te pm r:nm 
... .Civil Eti since it 
lT , .Struct oral Unffineer 
. . , .BlLjJneflfl. Manager 
. , , .Cert, Public. Accountant 
. . . . Accountant and. Auditor 
....Bijciltkecpcr 
.. . . Drat 1 5 -man and Designer 
... .Electrical EnijLiwcr 
. . Electric. I-iffhL A rowet 
....General Education 
. r YflCatipranJ Guidance 



... .Business Law 

... .Lawyer 

. . . . Machine 'Sbop Practice 
....Mechanical Engineer 
. . . .SIlOp. Buperintenderit 
, r . .Emptoyineivt Maaajj*r 
. . . .Gleam Engineer 
...Foremnn^ltip 

Sanitary Enjrineer 

. ... Surveyor f A Mapping) 
. . , .Telephone Engineer 
. , . . I'-tk'K" avh E.ji'jneer 
. , - , 1 Siftb School Graduate 

W] reLesi Radio 

. . . . Undecided 



Name 

Add ms* ... +i . ..,...„ 









Play tKe Hawaiian Guitar 
like the Hawaiians/ Si), 



Only 4 IMctJvn* ore'] in tilftyii'i# Lliis fa 
- - - - — wilt — 



idnitliip iratrn- 

nirnt- (Fur mitUc 1 la Tallin Inrtrnctiira innrh vuu 
irms-icr llrem anlrklr. t J k 4 lr»* •turn hn-w . Jiver.^ 
thine me ill clearly. 



P|*y In H 4 M Hiiif 
im n*t =a* 

K «*Y fmlifni pan pi it 

Km ...|.'..T Pl.Ml.li 

TcrTli'Ul Uri(l]i.e, Hf 
priTiE’ii m 1 1 iMp|i 

m#d«d. 



Ena .} 1 T_+l*tMl* 

Em af fan fl-an't ¥ r*S» 
ant rc'iid irem t-n|hrr, 
ihfr f .°2 i^ntiid liawni 
*firi rl*fir paclurm iriki 
hi tin CG flftteklf, 

J J B T B1 TTU 3l’ll>. 

GIVEN. when TWei ynrdt 



turned 




HAWAIIAN QUITAH 




hthtc at 6 *tl l 

■r>d. # Jiy i rrm ■ . x 
■ In. A^bii 



r p'Lrac 1 it 
D«vd rrcTTlhiiTf 
re -rill d-j. ACT I 



ffl hr 

ryln| Cue pad 



Car: 

Fkylnf Outllt- 
Valtn tit Id tit 

JVt- Fa.'f bj rthT^lALFf mcludM: 



'□'THICK 1 ftmr Bm|a, Vir4n. TiDta. Tinnr Guilar. 

LuUHiL S-l Hat m l'auIg -a ilindir wtill Snc-wn lAatntrLnn. 

FIRST haw ill Ah COjaScRVAT-Onr wt H hliC, hin- 

■frlh rio-Eir P Wnnhmrth Midp. Prpl- M0 Npwlcrk. ■•¥. 

Ppprowj ^r.T r . r *a^h rd £^a— T t/ i.*T St*cp *f 

Tori-. 1^1 r 1 . i vr ^arwiarj^iii c'iudr Wii. ■! 



ELECTRICAL 
ENGINEERING 

Camplttf Cturw In Drw Veir 

i A emrc-SK. TunsrehenslTS osawi la EI*cLrlr*t Emlnpef- 

tnpj 14 i.rn itii ambltlcaa ynimi men ct hmu«ij tLme for 

prx piiTibirCnnlLlei In Cl:i! LTl-M I Il'Mil. MlLtlrTlAtL^S,, 
i. fi i ; I - 1.- 1 T | r .-7 , | r 3V.' | “. fr likI InijoilM ^L.J|: -yptrk. .-Umli :ii<i 
etuiceuit liohei, iiwtell =LrLni. talk iledrlwl mKliLneriir 

Bliii Men Make CH4 

ITtTTPATtB NOW ret fe.1e.n apperliriltle*. 10 jumiy 
EurtessruL experttnm fiiuree Jitj tnulmum tnlElnT Id 
minimum lime. L’lla m to rruutit, 

electrical 

SCHOOL 

US Takom> Aw., WJH-h linxtnn, D.C. 



e5rh WATCH REPAIRING 




BLISS 




AT HOME Vrra an lam b? cit irotlcm anil 
aiirliuliTVlrmallaS13Ui^nBlH| ptrtelUi#W*liil 
Ra-paJrdrai Tndi at liumraJ hml>i] Of bKItrtlllli-if' 
a V-W C^r. ?«rn nmnij while kirauit laJ k- 

z urc ■ well PATX.E -pinfllAn nrnavt in trnitwu »HcE 
-COmphciDE ■-■■ J 3 murk ul ifaVIruClIOIIi GoO'l wpbf h 
■c|iii itri IPS- ilffATV I® rlcxaand ud tun hDB 
ba fri c-tt weeh- Fot pitrf-nJin- ipirtr to-iha 
WJacanaln Scho-al Of W*t<ti RHMhfJl9| 
P3# C. M„p. W ILuAUh.ee, WIIu 

CART09N YOUft WAY 

^TO success/ 

DON’T Don— LEARN TO ORIGINATE 

I COO RiaairaHlanii 

4..A Uni dftJ 3 1- — fir ,'r.r HHI 

RATE BURNS SCHOOL, Pep*. M-X. BOX t\ flj CltTriiniOhiD 

LEARN TO SELL! r?A| B LUBB 

Mew ICDrn i L i-.iirrr. e^nniji utcueiraRrij] p l I ■ - - 1 1 ■ . i er-rlcy milking f-UHtC 
L-: i f. i el ,i H h> 4 y c b r. Free IXHihB "Tiia Kay lii Rt:iHLardol¥*iii:iij.ihip' , ».iiiL 
“HlBl»l!««.f?en " 




cilu 24 - InHm ■*«' 



W k- lTHKiTP- I? R.™- a Mm - 

j :*■ Bbl, r-n* W UC 

pin’ll’".. .■.IliV'l i.i^i. 9 jf ^ 
ir rti hhhl 



[iriLm'.-iil}' MmloLn i^cJliinr' Cell ell. 

e*lenr&eo - ‘ ' 

F 3 re 3 c, CtUcigu, HI. 



. lkrff*/ , w tann lo*?!? 

to Mr.tk iml fSpleniricn'M Tjslrilr.r Ar 4 ei-iDtLon. Urpc. }>L 0 j, Jl W. 




WUV MAT ar^inl Apeloff, Huuuiith, Fun 
TV n 1 IVLJl if.pl li#’ , j"ii PmiIIitUW'. imoLIis- 
r iiruf.i.. 1 buy 9 
h'--’T>r wp^iR li i* ye . 



ph tWUTa CP nmQt. 

fLlrK! K 3 EB. " rr 

■intii^L plrl'ircp. 

W i rj l, l¥ iTrjl iff.ll ' 



tiumfrcila nr llndp fae 

PltatPr ML. Hill n.p Ipp. 

llrluar- viijliji Im'lerf .'|, 

PViaen-lin vtirli [rriy ft|fl 



□ d P L 5 . Un, 1424 



^Li 7 llasSsK' tCLifi); n 



5j" ke.nr. 




Dnr ftaDma bniiii-i-randy IVuUry ftwt— 
rttfCiiii Him, t-i det rwiefe eu oh. sir ri^pj 

tiUli, nvi:-p;| |iki!JM. MecbrhfM UMd hy 

nuKMirul Piiu|(i-p- relsem cbe world 
over. FEh:k ubefe rclld oLl ol - .ijt 
e.:mmie. Write trolly for y.>nr f rH 
enpy. r. .ri.-mi Potiiipy [nriEtute, 
n^pf- Ull-Ei, l^iulhirtH** D. c. 





POPULAR MECHANICS ADVERTISING SECTION 



7A 




1 944 



Tlir IfnJni of the iwii 

Il. Tl ->|-lLT 1. ll'idf Jill-Xl'Cl r.' I ■ riJl/LLT- 

hia'1'.-.r IH cIlH.' IIl'A'I Ul ItMHLlhr. 
Wi tl jvu !>< Dhc of thinni? 



i 9 ii i «5 1936 19157 



1830 1936 1940 19^1 



Will You Be Clerk or Manager 



Ten Years from Now? 



i‘flURELV. IlLlfl rflulrl nevr-r luipprn tn me," yon say- - 
"th.it I xtKwUI 1 :h' Milling at tno&amc cksnt — bo dolus 
L_7 cbo tiaotr work— JV (cn .TJrcigTu nears/ - ' 

But wait a Tuhmtfl— 

Exactly l hat auiMU 1 hill it lira* Eia f>(K>IS<VE to EhOLlnaruLi 
upon thmiBanda of nriL. If has probably liappanoti do 
tDPIl rlplit In tfiti noraipriny you now aiv< yi i- r k L n k for. In if 
— dfUtot tnou fit WMifJiJr for a Itoffe# job — JAerc it a wry 

pp-irt ffiraFlOf Ik of li njrjp happen Fa j/t/u! 

irntliinibiLliSi-T Tlmt's rvh:il William H h*f e rtl o F C If ■ v elai Ld , 
OMa said to iLliiisM'ir. Yet tiwfc of training kept him slav- 
ing away at inn - wagtw fnr 2i Mir than thirty ytsin* — 

PAST SO— INCREASES PAY 

Fur TEioffl than thirty year-:. isi| dually nrsr .50 years old. 
■ULiJ iitlll rood vl fig only glft.70 a wan'lc, Ur. Miriferd rr- 
rmived tn ho a chirk tu> EmJK'r. 13,0 ourollod with Ltn-Kalln 
fur 11 in hi t AjccoiuihaDey. Within nnr- year lib pay m- 
rnraHri'l hJd%. 3-Villiin Kovcn yoa.ni he Eiad i litiilii-:! Up Lo 
L-ltii [luiiLiiiitt or Cidor Dejnity of his dopartnK'nt — with a 

Salary Err-.ytiT. Til AT — at imnja 1 whim inoeit inrn 

vipilI:’ ha VO quit. IlUt not KiCh'l'ijr 

HO writes. " Ybwr Irmnijiy enrr urn ikr rai fwtmrr iJint T 
larked hind nent'-T to irzi't Tc the prolti&rAS COwiftw ufi rr-rhv 
dan. fTfWOhf mat trainin'?, H hnrr bom jnjpnjjjbtf 

fa r me la master in;,' r.'iirl or ir \ r . 1 mv prtvmuiiQfti. I am ipiTv 
mrra that J did tt'?J J! M rttP flftflUf LitHalh UppiT^-JiM [i 1 i 1 lirj 
ape* 1 

BECOMES PABTNEH OP C, A- P1HM 
— CUBING PEFBESSION 

TTu liavo tokl you about a man who wftitrtl at a ™t tn 
hi mself of probably not Less than Smp.fK'Kt. \"uw ciueddix 

l hn H.'ij.-Hirtiniia.i Ilf a yciHiw-r mp— Vim. J. darter. 

At anKlLun, liu loft achunl : UL dtshtOtill tie W41?j liTOSlu — 



pad mjrrirfl firvurlnn a 1 wit; it |.>n wifll thn Richland Oil 
Com part v Jjii foresaw that tho way to tiiKlmr pay vra- 
1 1 1 r 1 ii l. q- 1 j ISIcUrr .\r(s>uiLt inijn. Iln i , nrntl(‘Hl with l-nKalio — 
nnri l'i'?i>Ti’ lic dnlstuMl thn r raJuliin uhLailusd a pcudlinn 

wiih Uks Atlaiita oITIms of Mount ff t'lapp, an onc^taridlnK 
firm of Public Aranintanbt. lit lflfift lui wiw m,u3n hM- 
rlrnt- MiLBirifrcr. On Sti|>lOfUbor 1, lUrju — r Ur 1:1 in L]lc rlc- 
prtrii-ion — U lo dti i'ii ix-rainn Mount, OI*pp A cartor. And 
■n Jnncr, IIKiS!. ^fr. Carter wan c lOd-iMl FrcwLdnit pf tilU 
drtincia SiM'ii'ly if 1’orlillcd ITlbll-G ACCOfllllafi La. 

“lb LaHatte irami»t «i«* «/ thpcrcrilf.' 1 Air. Carter 

b'L'iji'rnurfty mtiI i'v us. 

Ho say s further — and every word i? oppeirtoalty Ixsrl:- 
nniiiff tn you- “The greplrjil meed Of American iJUilflCw 
totiatt it dPtti prtiprt ti.ir if (raffled. apa,'i,rfcaJ and rar,- 
xtrverfte aosoiffjJaBla. Refmrrilrje at the nite of work & 
fnirn i.t rnt/tifrrl in. rjrnRindffPj rr-flfti mpr ii lietpfut. Jtiisinc^J 
executives ithU ;i nd 44 esu-nUoi." 

BEND FOR Ttaa* Two Boolia (mil 
Sdart Toward Blnyar SuocaKB. 

NiHyI ynu hear more hefOrti you. UlVCatj^atO tlm oppor- 
tunjtlea in Acoonnlancy7 

Or will y<nL ftmi Ihe pmblnni of ym-ir fiitUfO NOW — 
ape! srniS to Eaiiallo and jtr( furi her dace- and vardniilar?.- 
Withnat rost or nlfhcatl™, tlui enuppn win brEthr you 
t-WO lnt*rtSfi!ln(( Imuky — i.int 1 a 9-t-pai» book rnlitlotl, 
"Arraiuntuney, r|i^ Pmfcp^inpv that- tho Otiicr 

Ton Y calls’ rrumudUHi in QUO. 

Row aijoni 1 iuvti.i nest ton yrara — wlh you trait or will 
you START TOIUY to Frtuliu thn tnnmi'iidruis Oti]K>r- 
tiuiltios tliai 1:i' ahmd of you thfOUgll uOfUid and praolkal 
Iiomo-study biivlncsa tramtnuf 

y ti'iLHiiri" j'EHir rrlt anrl aqribl lion by what you da wllli 
Hud CoUpoji — SOW, 



LaSalle Extension University 



LASALLE EXTENSION UNIVERSITY. 



D*pL J«-HR 



CHICAGO 



ftpjHtrcTiiilIka tn ALn^fPlPPtpo^jF — 1 Cll&e k IwliVIT - iTiil WP Trill !KT::I Tull i rap? oT “‘A iiAi,iiqi finally. LbU l^rnfM^ina Ul-T-i 

Mi mr UH «cr m^Tm Vtaur Pfoo»tlM Id -One.'" al I nricbau v alii Uad. - -i. 

□ Higher Account. me v: ^‘ffi.SigESS 0 ^ Aualt "' cnurrimiier, r,^tn..d labile A«w»„*Mit 
Crrrtrr Lofiallc OihHittUnlik-M 1 Jf ujikm Inlereaieit In uw or 1!a* oilier Ouldu w4 ulili Lnil tailed lel iw. ehixfk that, 

LI h "hlin'.M M:i ilii tji. mini C !.■•: I.I.. |l. Q Si nnHltjjw 

“ Ki eyrt beohkespLDa O Ird on rl al M n nn-ccmenc □ Rla( | ^ p5f s , riJl 

nCeimnerciy L l.*w 

-13 TmBIc ainn«Semrnt 



u 



' pL'ltUEIILL'l MuiLUli'.iri'.ILt 

□ M ih li rn UnhI 1: 1'Kh 1 ^irr,: iih'indf-nri 1 

~ ILin klaC and I'lnnoee 



Ltirriii‘11 ihttikLud 



t ■’ j mr ... ... ...... .. ......... .. ............ 

TVfr^rd fWffFCTJ.. . __ Adirta 




trftd4l lef'lfftt.'; io tt&iieriiirrrri lueitfEnn Popart I* .Ifrnlm'nfj’.T 



PtJPULAft MECHANICS ADVERTISING SECTION 



SA 




Queer 

to Learn 

fjO teadifiF — do noMtonois of pnnhisLuR- detail. Just ex 

1 ' Slm-(lc-. C?Fl 57. bi>IZiC-:-LU«^J rcci!iil«3. Takia r-my si ihW taileilllKK— 

ftvrtOjn* 0 . tow «ilL! A dor. Nil ■ ?Tl^rU" 

orbBnJ «vrA. Eve nr utrp In iLwr h-m rrr-te-1 — 
i-Lin !:!■'- u A B-tJ tbruaelioiit. YuuT II bn mr* 
prl^jul at your i'j-wji r : l 1 1 1 d '.inrenHi. From 1 hr- 
start jnctii ii-* pin-ill* n»l tun« pcriKClv by 
□nte. Quirify Ircua to 71 lay Boy "Jars'" cr 

ohpfllau wioovion— rttht at Homo y*ur 

j-Iiorc time. 

Fri-r Eiitk tii-; D-fueFitruNijn LiILlH 



7 j I3r .niwirk It I dp. (Ttw Ycrk City 



HkmT'hfrfL WaJIftdWfa. Flr-fnl fur ]’rw.' Il-,:ik- 
tc4 nntl Free lierncnsthM&iQ umg, Tbenex" 
plain irjrv.ii.iilerJiJ home *lu ly r.irrthoil fully 
and uliov yi.nj hr-ir ? at-l? ami i|iilnkkv 70 a ran 
horn to easy be. little esptnse. McatSt.a your 
f:i-. 1 : rlri.. 1 1 1 - " : 1 1 : : 1 1 - 1 1 7 . HtJ U* llj|i]ill Wl 

Ttiiun oeeiled — r&dh OT tredlt. Write Kij-W. 

U. S, SCHOOL Of MUSIC 



Pl'h T,U, I, .1 „n--' 

Flinu Vipll n 
Aniii.l OlLTlnel 

Ukulele Flit* 

Her r et Haru 

1ri.imbriri* 'Ctllo 

K-iko □“ : r r Fl irate 
Utiiaf.il n Cuitir 
Binte A*rar*len 
Sipht Sin }■ nil 
HArac-ny dud 
ten ustltlOH 
Yriit-i and Spetrli 
ChUbFi 

iDnrmi and Tnw 
Aulem*1le Flnr-rr 
rjunlrnl 

Jiui-lun' Plane 

Cnune 




Way , 
Music.' 





A FEW SHORT WEEKS AT NATIONAL 
AND YOU'RE READY FOR A BIO PAY /OBI 

SPECIAL 
Mi yh speed Die- 
sel Ettgirtfl Course- 
nnw facing adtT«dl 

Ask lor 
Free Aulo E □ t>k 



JUT! S’nUnkl hu qJiirLIp "ft r I |«-i I ir*n c* r™-dx let 

■ ■-■■I R*F. F J *“> ■!*■■»■ I « Jiwr.il I II- 0iii*lallc 

Trlijb A-iIVki I * ■ pi.r- I I a-p nrf |aH>."r. J> L ‘-E4 - r7 

■ lmi£ |i'r%J-ji p J 1 1 e fj-b iX ■ ■pI , I|pi Jiijrr |rn old « 

Iw ?■*•!£ Vif i*yo jjrui. baf "Ac I us I x/rihz<ii oi 

iwwr*; p^bIittf",* 1 — ra'-drl pukv. LivbI -?c dm I id WnL. 

PrRC-ltoflfi flUtO 

Cfjrrf izilij y-i i_ an inrr ^nuh mI luIii ir|»i.', i/ihllfj lrc 
jau 1* niL pour enn it'll r> * i-yol >>!■- If.i.c ■ niry 

pi ■ ■ L l.liirV. V. i'll Hi rip tin! |ynl! I nr |i IVi Nln 

H^i §W JlwririJ wLii Iwngtl, lln1l«>lw-+ Iw# 

i 31- 



7 r 1 (ViY|r* la« |FhiJi ar.-p Paili.iaJ lar^ al|i -a r 

^r-jrrci. Fi*vaj jwir Lmbc pnr»L«ff r ir, L . .p.. Jar 



ENGINEERING DEGREE 

IN 2 YEARS 

J. S. Dcigrec in Civilj, Ekelricftl, 
MfUjh&mcsJj Chcmiual, Aero- 
ruvutJfal. llnRinocirLJipij EuEintSa 
Adivijnintrstion und j^etonnliug. 

Wofid I’uiLii'.ih for (jt-tliiiieuS tna yujir 
Oy'.ir^rn. Why -nan'll 4 yarn n-htui 
s^inuaiiy mear-r- eo ni udiT Work thewryngh aad crjiripLcta. 

\ r tiiL-eueei rials ‘rJiniLaaLntL. TultiriD and. ILviruc eiiPto Low. 
i'-i.r ilidUI Li he.-. t-ariLtst. htudenta. Ttieefe wild- lack high, 
tcfcnw'l (TAiiihiR jmty jchkt' uf work- Eitudeatii trnoi all 
GTcr the A'iirld. Ciiud'iiatea Kiicoenyiiil. Eater bhpEfmljtT, 
January h Mjsrdb, J 11 at ll>jfi r ee hr led 

4S3 Colkfe Ave. An|oU, Imd. 

TRI-STA TE college 





MenWatiled at Once 



a he Mon ey Cal Hn|f on Stores 

rM 4 LtWtlan. Pbjh lila: rrjonhratCiTiMWIt’i- 
oat LnTnrlmflri, IiiEKHliuTe uecuA nsw 
Jlon £e iif 'I LCc DroraiLtiru 4 m ntom. 

“ ■■*-IEfca. I : i:- ii!.l:m i:i rnnnat'fa 1 . til- 
fiead L'^TK-rfnrei ■uniie*™- 

Ktirr. Itec. IVrttB 
PHO ^CO-PAX 
Dl-lit. 73 -D 
1356 1. Tr«i 
CHICflKP 



mm WRITERS 



.S’ufisroTfj'^r^ Rc^&ltiei arc paid 

1 prittn of jonf* found azoup*otfm Ay 

£*ni{ »l >•»“>■_ AdOJTJI 

□rfiMini f-or fret -PKaminalipn. friia oJ-* 
victi Partt-tp>r>eai» unneotiMaiy. LVf 

reruKllf OF HTTITnyr I 7 ipei'w and If “ri 

oopyrirh tr- IFrifttodAy fa* fe*e incite f. 
StwowMrAwiniaiM.lSHi'Cl Brniiwaj, Kew ¥*rk 




IOO* rirtpn&YunHHrt CBiH'ant&idi 

build, stretlgll^u : Use vrvr.a I ~ 

.1 c;-> n|H — imC hy JuDdrmnnluJ:>' ionrid "nd 
i'trif* : is Jef"=t dilent pimiu — and nha flintB- 

;;r^V. V 5 

n ya|tV pr-an can ».■■* iha T -alry t«J 

m*ul & Li™ «d*F ^ I an Blj “ =Chi S 

LHFE6T VCICE INFnrtJTf, |laMi 19 - ss 

JOS Ha. HJehl B .a Cabc**a 



Burns 9E^| Air — 4?3 OH ™ 1—“ ] 

hti'r'.iil HHiik<ii 1 k (41 hurrF-J -n f'.r iyw >«u 

^ iTiiS'LllrKiBh hl'hu^:: 

Mil P%|M' Ti lil. Trr II in ««fr •«■!< kukri KT.I-^Bi 

ala.. Qr I LiiiS I^t4«i- -^T. 21 n-F-Ji|p ain-a. 



E A RAILWAY 

iTRAFFIC INSPECTOR 



Cheaper 

than 

COAL 



CNRiprfe WriAiMJ riAlli: cr-r: rt-ni J»i jm. 1 1 

111 pi a bitonih lniRre«ii tc j j, 1 " , : r r' 

i-wid 1 1 a*-P Ti ■ dlS-m. Grl HHKPAI’ CiFTKEI _ . > * 

Lore Vll burner C*., 17 3 UfllMU it-. CrljWrDld, !(*■, U. 



^^■9" 



t. A. 






RtCilT now, af this very moment. another man 
has his eye cm ydur job. If he hasn't already 
made a E>ld for it, he will 3 

Dun’f blame him. Like you, fie must wort to 
live. It f i not personal envy of you — it's his need 
of a job and bis conclusion be can do the job 
fleeter than you. Or lie may be willing to Jo it as 
well for less. Unpleasant Suggestions — but true! 

What are you doing about it? Nothing? — 
then look outf You must beep the job yourself? 
Here is what many men in your fii arc doing— 



They’re safeguarding themselves by making 
themselves more vatu able on their jobs. They’re 
enrolling for courses with the International 
Correspondence Schools, and Studying them in 
spare time. Furthermore — and vitally impor- 
tant- — they are preparing themselves for promo- 
tions that lie in the furore. Are you interested? 
This coupon will bring you complete information 
—free. And if you decide to study a course, 
ye*i can arrange to flay for it in easy flarlial 
payments. Mail the coupon today! 



intern at ional correspondence schools 



"The Universal University" BO?£ S 651 -C, &CHANTON, PliNNA. 

Without cost or obligation, please send me a copy of your booklet, “Who Wins 
and Why,” and full parliruhin about the subject brfart which I have marktid X; 



Arrlii 1>X-I 

AreliifRLuriJ PraflmiirD 
1 1 1 1 1 1 1 i — _i bjcint.T.ir.i: 

W«Wl VUil«M,kf.,K 
O.-QliHclor fctrJ JJiiiiliJ AT 
hirur Lu rjl limflpniia 
h:rnr I jiviI }_iifXM-cT 
13f<4rk- Vi Irlr.i 
}7rcCrl> ■' V.rj.i.-irtcf 

KIr-i-im- J.idi'iiiii: 

Vi> liliitc- Flwfcnr iti J (lu 
Httiiluifl iRIinp I'Jliii iiriniH 



n 1!-Lniiinv MaimcrmriiE 
L, r.Hfirn .Vjjnu|nnHint 
| , I tiiliLirrlEl M iLTii&dftirrf ni 
G IV|r. A1H-I ^EhrifcfiHMfSai 

TfwITri MAiiMxmeaii 
Acdu^£iLieic# < 



TECHNICAL AND IND 

0 Tilrpiph II 1 1 ipi si i,*.T 

□ I 1 p e - ? i -jzj* VV..rk 

□ ^Ivchiiui'.-nl I'riEiiwrf- □ 

□ IJanrijdriJMh D 

G M.i«: i.ir.UE u T&iilmaktr □ 

□ Tpi! IrnmmL'T 

0 Tiiumi'.h 

_ h-tifinPHrir |_— ■ 

□ ilrlilgft nfnl II'XII I ; I ■ TV rriiM ■ |J 

D r>fcn □ I'iwl l-. iuilu'M I ; 

n AVxLlkHi iiuEian (1 

□ A-absciE-Lila MwLu&k 



fl ]'iut.'f:LL?r 
U Ihll«n b.r*. 



U3TRIAL CDLHSES 

PLuinhuLC i~I ftrjra. Fiu.inu: 

I iuLirif P Vi»n Lilt !>:-=. 

^lr«-T. IMtuI V. oiriinr 

t'SlM.IU Iciapjlliror 
^■lAiru KhiiLru jincinm 

CIvD KulO*er 

SjiVe/kr^. .ft ini J-L*ppiiiC 

krJriyrr:.ii:-n 

IE. IS. Ijirnniotlvm 

H. H. CsmUijb F'Wfvaji 
It. Et. lki.'*> nh'l ll'liMiiil 



B 



BUSINESS TRAINING COURSES 
n Ijwt AiW«.nein.t ti 

0 C.. I 1 . Acvi.'uULa.jL 
ItotikkiiapinE 
G .‘■‘t-iT-f cirtil Work 

□ Sc-inkh □ Ftmh 

P 1 1 it:. Jin-Lip □ A-JvnEhiim □ 



Hiuintvr. CnrrM[innilHiHtfi 

L*tt*rlrif Stow <V.;« □ bu,jn* 
■■lrm'Ez:ic4ii! mi >1 Ti - cc: 

•i ‘-rt Ti 1 1 1 1 r ~ n C 'ooi^c re iu I 
Olvll iSfrvim 
UhtIw 



S AIr Brikiw Q Tr.ua. OjMrmLic^i 
1 1 ici.u „w 

UChbHiifll.IT LI I'liftniiwy 

HllVJ i> I iiiliin I -u^Ixiixir 
[_■ Si.vl[.ii^in 

□ &£.UefiHfil:^r 
□ TraUlfe QVMMif iit Kin-L 

nCnllim HtJuulsirioiiif 
I ," Wr*cJ*n Mindu'Eurinc 
[_2 Axrk’i'l-Lu" □ Fruit i . mwicL^ 

G l-mil-V I LI iUui>a 

C M iriur c . Lacc c 

□ TUn»"r Hnll C\«rk 
□ Gri.dE> --kh «X«I Snhv^rai 
11 I I ah, JiubirrlA 

l. : 'rf iitnlvrY 

ILilii r.iix^c . 11 irL-.^ubc 

U iJJ-ilwr l>r#lrc 



Pam* - ... ..... r . 



if i'flu m^lis |'n f i.yivi I hi# mupisi Tv rk.tr a'ndiTs.iaScLri'jZ P-.rt r ppi's-f •rth'H a5-i PiLvIr C lI H t , -3 I f'3 H .. LI 'Sdt!t>f , .1 1 1 £*.■♦ 4 T *W J r iYjmjdg 



Wfenij. wrHIitp t'Q rjjrir-nr(f.)iTni pJ-rrjjiir iiiiE'jif i-nre J'^jjaTirr Jf cvJJi rjtuC -3 





PQPUkAR MECHANICS ADVERTISING SECTION 



1 0,1 






“What is BEHIND 
The Boeing School 
flying training ? 

Y oim fiilbrt j it uvjji ti-rm miay dtpi-ntl jjn that 
'motion! Boeing Sduml <j{ Aeronaut tr.s 
■nswera it with the 50*000/100 miles living i.-T.- 
penance mf Unhetl Air Linr:^ ;m<| [he com 
Kirijntion knowledge *f bih^r affiliated — Er™. 
mgj Sikarsky, Vhhc^Iii, Stnirnian airplane com- 
panies* uml Pralt &. Whitn*y T |fac cnpcia Btami- 
f-n-rln rer;„ V clefin air m n it pLiol s are yn ur flying 
itistriiH-i^r*, Ground school eincr!sc& ire the tmppi 
complete in America, Ordinary flyin B srWI 
instruction iiu hinder meets todays dentil ride. 

Let ttg geiift you 
this BULLETIN 

M*tt your hits' ra rn-Tii |i.i r I K1 bc-Eurnrn FIhif- 
> ll |£ OftFDlupc and mut mhrr frnii, |)| C m-i 
■ blvHTalpil Hti Ilrihl. J L H3i--r ■ -r n n~il Itti^ ni r r-* 
i Jilin cifulH, i-HiiiTiifri find. cimlx. IVh fiw — 

J upL l- E i ] i anil mil] I ha POUpCU. Du iL In-Snj- 



iiOLih t; SCHOOL O V JLEHOIM AITTIO. 

BiinBI Sdl, AltjKirt, ClxLl.m.^ California. 
fonUdanian I Jdrti intgrmslrtiay nur □ flpl^ fj 

t"™* tr Piir it [ _ PIpaw Jill J mg ikm Jr+g Jgittipliw m knifUM- 

Aim 




AiUrraa 



-JfZ* 



Learn to Dance 

V<ni o*fi Ipiitti all thn rftf.nlrm diners e]n< ]a.-L,.,( 
Tnnpo, rJ.rUr-T FeiTn^d, dhswn>- Wfittir-J, 
tiMiio'L Cij llnrlite SUH (Lrn| popiilar Hoelsi y 31*™ 

llyinnl i|ijlefcl>\ ^(lW«!i nn | mHItMl 



S-1 liiyme. iiiLi 
j i i n t-rtH 1 1 1 ■■ i - "ii| anilmpkiin *-n<: 

p«r*a«T n-'xr+d. Paib'i k> 

v-»r*ri**p ntrn-'" 



Hira — ill [■%*■, 
I'm TrmiL Jin iiii rin ijp n , 



H I 1 'UTII^-Cifc 



No rntuli: u r 
l**-* I',* d"iwc» 
wni iq z. INtV 
"Wm-rr. J\t 

H’ht bub 



p*cmin«.lr 91 .'hi. Him m'w apaa ujirtL. 

B ik dilliiliUd. i>|«k>i Inn. 

Franklin Pub, C*„ SDO No. Clark St, Dept, ?t4G, Chicago 




$1260 TO $3400 

Men— Women 
— IB to SO ** 



EAR 



Futur, *- 

Appoirttmi-ntri . 

Mxtl. Lniip Dd <l 

T*ifaj~ y 

jU f: [ f ■.ip 1 1 _ 



FM'IBUM' IH4TndT£ 

li-l'I. J1T4, ajc?l*4l.. , H_ T 
race Mil 'll GnH.i,ml 

!■ ■■r.L aiiuu, ami]. 



L,-- 1 I If I k ^ ■ i * 

L«* ny i-j[jr _ 

■Wixk, ud Lu n u, .r I * HVLUM3. 




Mid 

■Fhnn; rf mvr Elmtrfi. 

iii- *i ni. n-iilb 
n«tfi 3 v -lei l'-- u 1 1 1 r • o, 
lii('1uili&f r.ffy T_ 

Fronf r= t J>£ fi- 

S'OTft-ER TUihEA. 
^IxiOFUt.nuKpIrlcIlt lw 
* i“.^ *p«Akrr :i..mi luLital 
Aliiii£i-| motr-rl.-H-.rupfcLe.tJ-; J|*i. < V.p^. 
cuiiirJi'ieiin^.kjn. 'WriEtr. 



^LLL iiietil plnn .ir.'l ii W 
fij-iiTv ■ hit.;- :ilV 7 r f u 



ll'i| f r-i: rni r.lii t '. i- niy 

c> iiLb iill-r, UuV itirerl fmiTi 



_■ Vidwr.t CaT^ ^jJppt. EIJ, ChnsjuanJ. □ 



’•'lirilm at ptTC&h :r tar- 7 

■lirpna tni rririLdj 

*I>l™ ‘rj rval illirtr iiin, 

^illltl TC tj ()..-, iKil 
TlLh. fllMn ThL FLR- i-rrjcnr 

Ibic jt-miHr. it rni^ptt 

T-TTk at -V- ;■—* - 1 Aniuui hi l K -r.-r rm- 





STUDY AT HOME 



puni.l’M Vri bl 

)n* aaLTpubbc 

Tl.iiT-ail 



hub 






iSKl du,-* 

t* AnuHltv 



•ru tnin fat t.>r. ■■ 



‘WcidLtlffTcn atethr it*, 
i : x mire trap. Ui[T#n u 

„ j — . /L.xr^pjt.-.rfa fci ivjpr.r p.-'lim c-i enr uncr, 

Vrfa -Dii|i>ti »(■ hJiL roik'r'jl, ne.ii . liqrl-'an-rEtuiu l_iw. 

W4ll* IrlMilM: UnlvinFt^, Dt|>ti9fl4-L Chkm, 
Hb- World', ewmc Buxin.i.Tniniue, iMdnrtm> 






ENGINEERING 

^ARCHITECTURE 






TOH¥¥ fflMTKJM, TVCMfiAL CDUHSIS Dulrlcii, 

K'nni.'i. .*• it La'Ll I'nl, Ars 1- ri' I- 1 tl| b rni I nc . Fnsfre# Ui 3 yr*. j 
ilrteuj. tr. L jet. m td^ickjty. Iv.fa^< rta.nL. Kharis I 

L 1 ? ‘T 1 ’ ^'1 ■ i“Tfe-T»ksfa s ZhfaJitnfl. -^1 aJ. lli.i.a.TrJ, I 

JCMli ASD AlUVlHl HAVfiLV La^- lullhrti. t.Llrmlir ■■■■In n I 
'■qUIKW.il- IhfTiliHfn d'I’IU I Hi m r , 7-1 yp*' riirln-ui! 

pCCidKaifaf riiai-ruiil i»rn . TFtill fiC ilCaJkii. 

F IN LA V E N C I N EEJtH HG COLLEGE 
!r^ Kmn ClfcT, 



F lL)PPFreUED' 1 
“KNOWLEDGE OF THE AG Ell 

kiiinv i ri'ij, t-uh ncl ',j ;ht tihdciFdiMi 
>wiiJnTi nl ih* Thiir nr:hodc of rupJ-cl 

&OCCES5 AIASTEBV IN UFC M 
AmiloU* TO toy, A',il. Per □ FHEE TUPY i^T Od 
''W.^ani J ih* Sc.; ( , L " ^ii r^P. bj ikin ttii 

ran WC.E TUUH UP E 

SCfflflE: K.S.C. 

PfrtKAUtlAH Bn-OTHFPHOaO 1 

HWJtKE ■! i ^ LimRHIh , 




Hite EMQtjf ClLkinj; Jlirf IITW. tUDtscni^i 
IN lilt il-:jiin»d- Con: II I cr.: lid 1'ZiDCiitjJxUtir 
Si! -ti :i:iv- Isis IDDIwy. Lnn :| jiLLLy ■[ i.urr.T 
i n PpOTt liuktr. Nie rirraniT nrernPLiry,. 
Wfl L-t L:hI:lv Mimi'u.' Ttp-o d>rrn r , lYWf 

in JiffwWn k Amartcin 5-cbonl nl 

DPP,, “ |l3Ha, * EQX mcMm 



If A R.^ WA'l CHMAhlNr: 



I JJliisEVJffl ii 

BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 

C>« rf sjct J r T i HZbiV-'iij itartai in ■ tbt skt— fl -p^r — n*« 

! • t IH*. i>H 3 ■ Wd. A ■ c> t TT h , P - «jppT’. ""T cb* 

hjt ir«rAi-, w: ■liht r >ik ■ Ckll *r '■H*+ 1*r FREE BOOK . 

C hicnudiSi-hBaJI ur WaletMriahlnB, Bh 1 ' ItOl, I$1 M. Clut it-, CMIdIM 










POPULAR MECHANICS ADVERTISING SECTION 



11 A 



I Will Show You Too 

How to Start a Spare Time orfiill Time 

Radio Service Business 





Here are A few examples 
of the kind of money 
I train "my fays "to make 



tst to m * wtth 

p, Tln' X:i 1 i- . I 
Inpjitijt-fi pui. me Id a. 
iraltbOD to mote Dmrn 

t;i Mill'll 1 ULlii ] fV<e 

Mnlljj in tf uni: Ijilri*'. I 

t ni ill tilt Radio aerr, 
Ir h-IISLUCSI- tor L:'i . = ;L r , 
whi-jr- ir. ] o 

Irvr So ir-thu Xriuu 
tn {rj a week. Mcrrloe 
wnra Jins Eaervued twr-aiim iHxvpl*, wlm 
Su iietmnl llLiiin Mi-nil] b'di' a. new fti- 
dlK siy w art wilcni nl |u Imve jlnt old 

pm; rriiped u;i[M A IH i OtKTA, 

Bni!-?. :-iiLn..; RrutihJyn. N. V, 

fSItaVeBr Extra 
In Bjnoxfl Time 

Ijints* doing 

"pq re-tlme Endla vrart. 

J HTErwflt nikiiit }>W 
tlLrh j. Vr.if in uil'lilin:: 

III Sn> r r H'. 1 1 : i - lni.iyi , 

Futl -1 itnc Hid Li j iriirh 
uruliL net use merij 
tlBMSl IL-U.L :S mi:’: ill, Sl_. 
e sex m pile siui.ll that of luxnftrBdi f'E ether 
11. t. Eiaduales xnniuir eiiim her- any 
.■kciitud] ptnou ciC the si:iuTiui ,iy nif 
*■. ]!. i. trebling." FtniArio jj, 
FAWCETT, filuujli Ei-.ij,:J r Ladner; B, 
C ‘ L:iualLL - Avcr 1F < 

Jier Month in 
*PBT« Time 
"[ a:n get'.Liig Her? 
■m,'i] ruy EIj ■!■.■? 
’rprk. aL^aTS heirs 
tepl very : , fjJnee 

i n n l:i; : I m- 

eukiiI nnHtnd a 
r ’f i i: .irking *iri 

IlnqlOH ji.ii liart 

IiUh ranee - 1 am Htlll !y Oiling town mtr 

regiilnr to® In a. hImih fnrt «r. JO SST 

Ji. ■ ■ I : I - - i TTK. Si- KcanviUi! Ht.. 
1.1.11 rlii. 'jl it i A. JJ. 

Mr Frtc fcooUf many 

Ittfrrti letters dE N. H. I, tn#n 
who Ixari ittidd fMd In tpin 
tllhi At lull (Imi hulaeiftl 
of Hitbr jwn 






i 



Thu wnrtd-wlde nan nf Jfi- 

diri hi^h liir lumnp it- l IT - 

1 1, 1 —.III ..Ml 1 T7.S mode r.il:7 
o|i|>jciur.i 1 ii'd fur yoon in 

ILSS i: _l :,| MfiS-LltiM' isOf Ji||t- 

(iiiiB RniJiii lyiiiLnexa •:{ 
your tiwn. 1 rive jeu ieu 
K iriiotlcijir. reriy la jeur 
tx)ijh* fur dkiin^ 2i RbiJju 
jabs com m on la t*f i v 
DdEMbaFliiStid. JSuisy S. I L 
J. nil So, i I II . $lri 4 . 

v.'fi.'k rtfra. IN Kiiuru limt n|i||iH;.t 

tunc. ! Hinw irux riow tn irilali fni] 
iiT.ICf- Ell] r v 1 u T ; |,| r l' t ■’ LT i 1 1 IT «rs_ 
fli# van Itbiilif cqaltimciiL Bad la- 

h 1 1 i:i*l :.:imh r.ll £lj till '. I I'l ll 4 S iSri vELnil irn, 
for biiij'Jsns niTciiltBi And tmiHE 
[-iiiil'iiii iit. And fur xn.ialui; trsti tlint 
Vi iLI gise y-UII liM:-jil, | 11 . : : r 1 J E L l'.l L'S 

etr^riiwsre. CLiji 1 liu iHinw 

rir.il ki t mj in* tb pago Lmnk. Utdi 

1-lfWjiilfc LTi l[nLi:i' It kiriM JCJ U 
Fuji ui nry uf tSiy miriV'-x lO" PT. K. X. 
atnacnts ;i"'l if ra-lnnij^, osi I i rll# 
I -nr u. r-lirt * pi sir«-l insr atluU-laziu 
Itnriin bUiiUiM ii L )'uiii dttu wsttijat. 
djjiUJ. 

Many W* H. >i Men Mika 

tl. tit, $1$ A Wrclt Extra 

S«rvitln| SctJ lltSportTImc 

M Lilly ('X tils Eli ii E ir CjiDIL SCltrrD OSliE- 

]>HI frtfu nil Vi' ill mu' urn ii: .1 j ill I l'|- 

trnl ta Oj jut ceot c' u .rimt. I vrill 
f-OTT to cists LI l no tl! 1 1 
] will »lii'ii Mil Hi'. jiki:-ii 
tl- it Imrp (uli|ed UMUjf 
Si. fl'J. S1J a wn-k 



I. E. A^EJTU. fwpL..li':if, 
FSafincii 1-1 j ■ ■ I ■'. J in-.: II-.:* 

Hirortsd iIh 
■■H liiMr TnimiE aT mars 
fr* Inc JiP'ilt mdjRtxr 
tfaU #ru"jlucr aia I’Lzxcziuk. 

Kndlij cp ft* Lor* dIj ahina en-- 
Jay Jsfc, ml tbr trerJib Tries 
Imi 1. 1 and lijdclDE Hen, iliiiJ 
K' t frol jifcr l> -i-Mi'i, TnlVioe 
sL"Vies pay aa inimli ns S7& cia 
Fmi a v, ill: lo tlse rielir mu a, 
JJs- limik ullu >mi u£ ib* ojk- 
ji rlimltsra su I !-!■ 'Xiil.ri- ■; 

atuTnj. Hit Mfftdna, ALr-r 
mil ItinLii'i, IVli S ‘nliilj, I'l 'ii iJ 
.Rndiu, i.!iiirt. IVhvu, Hilll lltbaa 
1 IlJ'_;. (Jet Lt. 

I WU1 Train You at Hdut 

Ib Your Sparc Time 

TTild j'oat job tin lit r'-vi're nrswly Xoc ririnl Mir. 
ItItl me only j'trt of j-oar H|>iTe time. Yua il-j 
not, iii-i-d n Jus'll BC'JiodL -nr eiitleen cilnrii jn, 

1 1 n : . : I . 1 1 : i TFlfll nLlj .1 r iluuinii l-i.ila.i;.] i'll ui.'-itJUa 
lllivu aijn hikElT plT IhrUliHSll Jf. EE. I. J. A, 
t s«i:lri J'Liuiird iiom tn pfl-D :i v.vik. J. >!, 
AlCta II filin': l! 1 1 : r i': i 1 ii, biiu ^iifxiSiifflJ HO per cent, 
Tin' 7s ii. ii-amL li«l:o iTutitule lx thr i'lianete uid 
tY ona x Jjinm-it ntpuDlJiitlrai il. V"i r I *Trfiif.ii*lr 
{:■ tnlDl'ji! mea aad yiimifr iuh.-i by Flum; jjimly 



Free Book 
Telit How 

M»U Coupon I 



nertcmeiLt to hfi-nif ctctjp 

if ji n *ru nut nuLL il'.'l v.jilk 



s 1 1 you 

rood 51 i'-ti. 

A Mil dill. IS _ 

ctlicrx to mxkn 
ii. :-i ,’i Ti ■ (line wlilie l«a:!ilus. Fuid. 
It. I.urv, JiiiS rinvIsTii ItiiBU. Flint. 
Xi[Leb. r irnifcL "JJv ;.xrt-tlmE 
Iklsh uMtr: f is king me fi. 44-1. eoum* 
u-erc * 

Cit Brody Now Iflt n RadU 
Daslneis at Turn Owaand 
fnr Jobs like The xr 

IYn::n:::iifiing nlptiunn lift' Lligillt fU?l t 
iH-emlrTf. Motiun mannnrra, nod w/ 
Dp to 50.: (w a itiii. llnilln maDuine* 
ruri m i. -f 1 1 '»:i I nj, ir.'Hp.n.Inrj, fill i - 
rnr-ri. eiur.TiHi.TX, seri'ier men, :jr.:l 
biivi.-Tj, *nd fiiy DTI lo if.,rn] a yeiT- 
Ejjdlil fltiilC'Ti and JiA'hiT.i eosuLaT 
Inmiljwiln i -T L i'T I e ii I ill :S , i:'ili xli'irfi, 
ujiiOf.LvnL AUll Ji^y y[> Lu |IK * Wt-.'k, 



WcrrM'x Ijinnj-ib nreabljiitlan iU Tui r I *s< tie 
Mmlbu men mid jTiitnff nxiii hy |Ji 
lea ETiiuiJL jiil.., iu i.bu llaUio mduiiTj. 

tda Huit Be Satisfied 

1 Util! Sto ytut nc. 
rc-UDV ci ynm money IF . 

My IjemiuiyS *ii(4 3 J i ;■!:=■ i let ion Ken lee wlieu yniL 
cijfrtpletu III.'' O’tirtc. Anil 1 ’ll mil rm|jr irirf S'UU 
Ihuraiiffh tminJns la Iteilln jiriTirlple.;, jirDetleiL 
rjlieiknee Id I-ii3:I.ii« rmd acrylcJM *ilj, 'mi 
a lif> ..El I Tati roil Trumn? in nny nt:* i.if Jiai- 
uig iimudiex oi HuLe nsipun unit its. 

Frt« Booh OE FActfi 

YTeJl | 1 ,? coucon lor 1 'll'.rTi 
lEeimnLi hi ] l : 1 1 1 i ri-, ' ■ ]| 'y 

fur to p.ii lie-iit:. of the 
F. K. mid Ceiiidn orer IS 

jf irn ijl'l. 3 1 lellu uf ;luj 

mii.viii tralnlr.g I r- l, i IK] 
tlixt 1 1 n meilr Ltiii- lreJ:v et 
rVli'Ll illllfMfflil: lui! vX« 

t'lCillih. (liu ui:ir '.' (|tu' jiitifl 



m 

my new bodk 
It points out | 
whiu Riicllo 
.Offers You. 



f; 

jfUlL 



hi- whirli 



otuiirj* tiuna 
ee-ui-LD mnr 



J. ttMlTH, Prsa 

DrptL ilfcP, 

J'^xl iim:,l Radio 
1 untitHtA 
Wn ’tiirglnr, 

13, C. 




Sample Lesson FREE 



I'll sea l yyiu n Ftm Fjfrijoa (n prnre rliat my 
3 f . 1 . 1 5 i 1 1 C.Vmr>u is i.'n«y, pTHCtiral. . TluAf'H lniir 
cunfiilEat [ am that E nan train YOU m linana 
in yxiiw himltu time I-' IwciniH if ftwllu ■raprrl. 
t3nLj- my utuilcatj cmiLL Iijx'r chb bcink Lit tiie, 
|jm.l. I KNOW Hint when v'm nut' il, read it, 
film line ii, ynu uilL he iLrligljtriJ with :csi flier. 
®linfi|* Mey i'E lenrhiiiR llnrliii, 1 KNOW — he- 
enure' 1 have ALREADY' crnirw'l riu'iiemuiJr iif 
muti, fclauy ixT them nsth nut oven a flraniiiiar 
i L ki !> - jl r-itii-ratlnii, i'LU‘1 nis I ! Ii it nr rdi'nlricnl ea- 
pvrii , ne''. hnve brn'ipie Rndio eapntx anil citfci 

tvs.fi nr tliTei) ilim-j r jn-i r rurinSr pay 




THIS COUPON I5COOD 
FCJft,ON£f/1£E COPY OF 
MY NEW ROOT^- 



The Famous Course That Pays For ftseff 




J. E, BHITif, President 
NntinnAl Jfailio lautifiitr, Dcpf. 3EP 
WaHhing-ron. 11 . 

Tniitt M r. Sm'th : I r ]ri»r rmiL me vnur iruniul 
". J i lUrt'rEj-'T View of ftmlln" mnl j unr bools 
"Itleli Rn-ft’erdF In Rarlhi.-' whirji pciut* evit 
Eh® cpprAtiiuiKtPF In EluiLi:i. This ulfFCCH use 
under uu iLhllgXitlnD. 



SAY 1 E,. 



ADDHEHH 

^ CITY". 



R 



.KTATll. 



TFiFeiK aui tf ira.iy (a iidvtrtiiscTQ j.Lf.ic.yn mf.rjriij:! PopieJetr .IP i 





ISA 



POPULAR MECHANICS ADVERTISING SECTION 



Become an 
Expert Draftsman 

Oootf Pay 
Steady Work 
Advancement 



You high school graduates who 

haven't been able to go to college- 

You college students who had. to drop 

ouEaFtor a year or two — 

You shop and industrial office 

workers who (IID stuck in routine: jobs — 

should I-uok into JjriLiLLnfr jind Design, because it 
fllFi'ra vo« congenial work, gtayd pay, and steady 
MTWBWMnt. Tha i niffrir. I drilling and interesting 
work m tha world is building mitihiit^ nod rsil- 
rwula, liighwayH and ^kyHcrapers, mita; rvn r| 1 l>jl 
Other manufactured producta — on paper in tfte 
t Fruiting roam. Mow Would van like to he ft 

Draftsman sor ran Arthitcrt. Contractor. factory* 
railroad, etc.'! 1 

Junior College Training 

Fits You for Best Positions 

The worth-wbilf: Drafting jot* require training nf 
college standard; bat if you can't raJtnrd to spend 
fouryerara a-t a resident college, our Junior College 
home-8UMly oocu®3 vtlLI fit you for the beat-paid pc^U 
tioM in two yemre. We t'U t the (.[cue in half by orn it- 
ti«K udvciliecd theory, research work, rand outturn] 
subject*, rand content rutin# on vocational tm i n [rig 
hi the Drafting branches. 

Our fJKH':nC Lesla 7,-eDC jirr- parol liy over 200 niLthwitlw rj 
r.MiynaL rtaiidiiu. mrt( ,p,.. by mILiwm, U. ¥■ N«ify. mid 

3 Tovrncfi -he Mnnztobaj Gioiidii, Our 5 Stinnhoil id chirtcrftd / ur 
ftliunEiiHuil service — 114 1 f'rf pruSi— ii-kc Ihcs Lading 4 uI0^ehl 




TFAtJl wriciiij c-^ra^a Ulf.-fclion Papiifar Af^cH-nnlctf 





NEW YORK 
ELECTRICAL 
SCHOOL 

Op par f tm (ties 
far Men of All Ages! 

Every phase of all branches 
of Pratt it &l Electricity 
taught by Aetna! Practice in 
A ru erica's Foremost Institu- 
tion of Trade Learning. 
SpCQial Couraes in 

Auto Mechanics Jiud Auto Electricity. 
Day and Evening Sessions Open All Year. 
Write far Fit EE BoakietSi 
Vinters Welcome. 

New York Electrical School 

44 W* 17IK St., New York City 





enr*- 

sj rri :i 'i i-jo 

Jazz lunula by tnaiL Nut* or ehr. Envy rapid 
L«^ilW Irjr lAibli r^InriL-r*. Alu fJdf-iriitriio- 
tion ayntern fur nd varr-ed piai; is-Le . Lcsrn ;+riK 
Bna -Style#, 07G .Jin* Bf«Afc 1 1 ti nd ret la of 
Turk Eprtman, Hot nbytJimB, Snek. frnisipi 
a ad Dirt HypiphtfnS# Wld Wicked 

l-forn.KPV In lutrat Rartla acid Record flcyfij, 
Write far F we Bcufitet. 

MlRMl Mil EC- ]L'L, 1121 ■. Jj.u IL, l* MplM.faJII. 



FOLLOW THIS MAN 



kr"l kM'u pi;iii s 



BiWPrc 5*rrlf* 

li^Iilk.lp il uWIl iIku |f r#i a id 
t*l* Piffiw tritui |u i»jrAri 

Free ^ 

4 * WWi ckia f 

$1040 m y«*p a-n-d u p- 

YdLT Lin t-K-jin i f:i>Hr Tmi dpm:Er il 1 b<w. 
h tew iH^a i:m, ic irull ek. TTrisi r>.-r nf 
i-Jrc'.iO JlII r.-c-: r: ir-J iruvi*. Lisrr^Tcrft will 

3iCJT n Rut L-j fc-j-si £rJn IT yam c-T u+. 

O.jl. ij-IHi HI. 



HYPNOTISM 




IC7pr»-"itlr>n Is n dcrniRC, nubdn poircr 

llibC ijlVM J' fi Li tilt' kl-y lia liiA ]/iln:f 

i-WiyU si KlIbiJ l>-U.4 ■Hm rrj*.sl T p-urr 



bfiffl rfje »YP4 t iris vf ffiir 
MYSTIC POWER 



3T1IBP Iiruijj, -Irsrl, t . m Hm U . |.- r»'W Tr- 

fIiIti irdlw- yuv ii-iujUrn-. wr Iwma*p«jr; 

Ikh« 3T"" - ri'D'nt purr: nfl bccr-rr*- nur4«T rq 
rnmill. Irrnda ■nd ■cq^nliom. TIfr vuih 
Kcrr-.F ih? nntKd Ic. b r *?fc — 

‘ 'Tlte Srtrnc# ot !1 v-poor lini 
7 ha iu/rdLiui b-i-tl «Ep4lln Lhc ihrrfj ft-il 
|#mrlLn ill II > -ji .■ i : la n 1 1 rim L> iCa |ri ■/ 31 J-| 1-11 I airr.; 

Irik Li'iH LO -f’llrl ; lli^rlj-, hi iv r .a l_f ft i l iir i|pa. 

riJBra rafcq I ■ I IHrMlhT. il-nt -r-"^p}rkfl hy.>4 m*l»b?d. 

ShIVD NO MONEY 

lYanlaln Pub, C«- 



■ ■ I ■ s 

HlPciKa juNFialecdl. 

9J» ft. t:i.*rK Si.. EKpt. UKi.t. thJcaio 






POPULAR MECHANICS ADVERTISING SECTION 



J3A 




NOTE: Nq Other 
M an in ifie Worfif 
lm ever DARED 
make such an 
offer! 



Days Is All I Need 

to PROVE I CanMahe 

,NewM S £mL 



N ever mind 

hu-w skinny or 
flabby, how tired or 
petikua, you may Ije rmw. 

I'll take you Aij YOU ARE— 
and FROVU in jm* 7 tktps that I 
can put Solid layers of I'HjuverF ul nil ni- 
cks rig]] l where you want th ■> I ! 

i'rc underweight I'Ll build you u 



CHARLES 

ATUIS 

I 

*h* *T-lbi w»»h- 

■• r E PTfc-a fenKBH? 
tmc* ulMfhr ci 
1h* TIm> 

- Thi WvrW'M 
iHmf jPrr/cc-f- 
ly 



If 

up to be- 
ll you're too heavy 1']] get you down to 

h T jx “perhaps’ 1 or f 'may bee 1 



you 

man size, 

fighting trim No 

about it, I guarantee it! 

Look what I did lor ntyiclfl 1 nu n fff -Utt wc*kUri(f— orsly Tislf- 
qILvtp, idruid to put up jtl/ (rotting :io kirk nut of IlTc sit nit. 

UNTIL — I jtifli!ii-veTcd my anuclng pccncstig of JJjffWffl 7i-.n. ; :i',v,i r 
In nliurt time tilts Tcmu-ritibii' nusth,ml trail t me tin 1 bndy tlint, lino 
Suirse wi'H this fthatniuidi title, '"The Wnwld.'* M> xr Pi-rin-Uj' 
Di-Yclojos-d Man."' And Li-lnV T fun holyxing thou rands of other 
(ftU&wt *i?t airai£kD.g aircoi! tb and fiiLibauun-inuM^Ap tl.r: i ?.:li-i 
B iiaic wny. 

^Dynamic-Tension'* Is the Answer 

m ere do von- petal bizt-i'T InOAau re men bs7 I3ncsi -j-ntr clrrst 
k«Ut like PUjrKH't" 1 - flAt f'D ti- Art iiacir ruhifi fl,nr| Loko 1 1 he pi]w- 
r-temsf ISc honest with VaursHr, men'll ] mbere to 2iolp you 
—to GTYK yea ttw kind of bndy yam nnt — fund to PROVE A 
Injunl 7 <S*yn, at mydiris rmk, llmi I CAN ntj IT! 

1 haven't any us* for t,Ti.rky w.'Lfthla, gi: ill: . diimb-hrlip 
end |Ei!LyJiktM'Os [tnil;. piny elmln your bout and oilier vitnl 
ureniM. Tbere 1 ! Diithui^ uiniatuml or n r'ifici ■,( about lit is 

method et pulu^ And T don't dopr you or diiOlot i-uu. 

J^Tin-TTvibr Ten jinn io nil I acctl. It'a tlio u.it .usd. tested 
method (or dovolripirg res! roon inoLiLo nmj out, lb diis- 
trlhulos added pounds of pisverfuL mnsscles over your 
body, n.etft rid of aiLnsehto and OiirplllB fat, arid |dv£s you 
the vitality'. atTrnulh ond pep dial win you the- odrEilru- 
tionol overj wdomu and tlia r»|»f t h>I fuiy man, 

Mail Coupon NOW far My FREE BOOK! 

It won t Coat you a ccjiI to rdt tha ffrStii abuut 
/>yisaniie Tr.itun . My bla 1oook k "■Hrrriejrmir titailK 
cah .VJn^^e•utt 1 ,, nhow» with donstti «f uctunl'jiliotoa 
einrtLy utint kjntl at ■‘Beutta I can strE. for Yt>U tm,. 

T rtlj valuable TartH ovi,ry maTi tliould know. And 
U-iB iMtiiturfnrjt til Kill in nlsarJutii^y 11 y V u 

lit prfunvtlr. TbcEKP 1 !! lEfitiWIicntlDn. 

J i an wrii<- j ou r iiuiui.i null nlLUr«-^l on 
till- Kiupon el:mL ~ i I 1 1 It to in* KClVf. 

JliirlrcsEi: 1 FI ft Liu:!; AT F.ftH, ] >*nt, 

S^n 35s £. liOircl at, 'Si'w 1 'ori.eifyb 



C H n H L3‘ K ft t LAS, d*!rt. 9-5, 

1 U Eatt 2 ] Id Sift Cl, New Yuri CFIy 

I vrant the- nroof chit tout s.y;:cm or 

Oyitiami-L Ten nan .. !l| uiaAO ;i , ,v V|,|i-. eiI 

jiii.'— utvis me a healthy, bulky body and bif 
munch dEvcsIojimArit gond W your ftvc 

ThuiL,, ‘•'LvjrLmHinn PltwFlh nfij Strf asin, 11 



NlWiO 



I 'Ir-i-fii |ir:n: i.f arica Lftwloly) 



■Ad'ltOwi,, 

CtLy 

■' ILi;iH C.A.Ltil. 



. ri ltd . 



TVIick (crli iitjtf to advertiser# filsase Nichltoii Popular Mechanics 



I4A 



POPULAR MECHANICS ADVERTISING SECTION 




TALKING PICTUREf 





Tr| f *!T Sidlb 

’■'•'-I > \rmr-\r lEd'JPlEWIv 
hr.iM.hL r™ [ilr, Pid 

?. ■ fVfliiQ |g |rpn 

bit ir I v ■ i >■ ■ i [ ■ ■, j |; 

4 p tv* iluxlrp pn-i l?ara 

BUT ~ YOU MUST TRAINED 

TSriMi BXB 1 N E I ■ fir 

■vi n iW. 1 h 

1 IL-USKR UTS 

if 'I'rih lifira, l|u- 



t " 4 ,p i‘. Tfcs <s---«r?l cd i""rf £a p ir *- 
' " ' "! ? 1 11,1 crT > *rCI :y.'J Icr 
n J I v-t ' j be p-' -I y P !> 

i jlr IT. laa 



.. idyf D.-'-' i iT j- - .* g 

. .■* Trifgr.j i-ii srtaa. ICi al^iayj L-.a 
■ ul hr ■!«-■■* ,'likn lias Cue u j r^Ua u .4 



S-'.'lP ful'JlT m SV- UnJ. 

SPEC! AT. NEW COURSE -RADIO 
1 UW ADCAST TEC! ! N ic.’l fi, N 

P^plii. itu.-M- unn It ■t'j-dPbia iL. PnHI inne- 
ILr. tr -FiA-'B#L arar -aid mrn ■ i.-.ti-r, jrA 

gl-'.h? Motrin rr-TU. :»f : . k - - i - . 



rrTTTTT|i 

Dcjji. PMH ‘f, 40 >W FLune-ran. Rr. 1 

Send ■hFVbuiiil 1 jI 3 '.li iiil - of Cimfaoi. 1 

NAME 

ADDRESS. 

CITY ,,,, , ijTATC 



EARW 

Hnom and Boned 

TSfa £-f lt ■ ■ lJ- j i ■ ar-a 
■ an. .iTf " I r i r llalrd: i B|r'-.i^-a 
vtJf ■ l: a i I a f Htfol aw. 

UT* blip tdu gal a .■■'a m p*jr 

IMfii ri?*i-a *hJ- I-irL- 
IxtT Cl yt l in- th-irc c-T 

n ■ ■ a n . r. r i ' a axrC {x;4jIb 
V vir j-r-T N 1 1 j Ha ai-i hi- 

j-iw j-sTid Cei/h lld.lr.wl 

FjEr III I.-n J.it£i4vh 

Sc-nJ for Free IBook 

To* »H M d» rwO *4# 

l'' , P 7 H t» ■ 1 1 | L N n-'PTj.’i.i 

Or c*ir pry ■ hidFi 

crrai pti pII Mr -■••-''■i rw 
oHini'Mi— U WiPVfs' 



LINCOLN Graduate* 

Jfcs.Sef the Beft 

KSSLjoi 



P-hlJ tjU^iriins Tr^-m ui*fe r# r in rh; rl |HL . ,, ■ 

a&ft L>! rurE.1T n=r.L-jic (hat LIMQL& L**tsrtl tuk* 
viTir. Iiig am, | n OViJLloa. fc p.i tnn h-* 
of" ™ ch^K big fcLkuicd piotn or m pe h.] n t," 3 V 
‘Hie tl-nt-JI Liuimrq ci thift V. -,rl.J a Pr>". 
Klir--*n SuikJ wU rnr-acN- VC"!." fur lIk- Li if 
P*K i«- t^rr^fnntC'Wi Afrf«n*nJ SdacK-l. in- 
Lrrr_Ti!nrjrII|.- L i «t rv n L” » rxr r I l-r-± #-t»ei jmpns E 

i a.'liAli'pid MiW .<yj¥E ihr arnruurci itil irx lln^ 
iMt vlUi auick frlnncfiLsc^i 

.SW n ilini i a arc traA>- f<Sf Lire bif piy 
jutw u'-ilmn snL r.lf^r FfX-CTly Iruunl piicta 
a^il pjtiiKf-. KKf KlOuil u| i|f-;r :- j esi I . J to 
L‘i inral an^ :-«-nje|i ^rnrrcsi r.» etpII ar, ie. i he 
Uj k - i 1 - '- 1 Lj |>« j 1 1 c -.rjn-rv Uij^ti In f Fnill^h 
or ^Mirali. Il- r nlc fc'sr ^-nnolcLc til'ul ir^iliuu. 
cX t* c ..vul: u[f. 

Lln±al n Arnplana & Fl ¥ f School 

2flOC Aircraft ai-dfl, LlnLd<ai c Mufrr. 



S4D0b 

Month 

n r ? I 

Cn-mpl#tfd mf 
C r a. I n ■ i • .iT Clic 
LiIicl4ji ScIreuS J 

h LJ VC b«*c DTI - 

1 ‘luy^rl r-z-cU tc- 
r IIaI ; iAfil IdiL. 

My ^-* 1 ^/ . r i ta 
If 0 0 -1 hi !>h L h. 
L-iilcvl □ Lrul r.r.l 
|ilI-i-Lp ir# pT(“ 
arnvsl of 

rfciiitr of 
rr-jluiiu i&ct 
t*c-pi«.t u — C. L 

Cumpr. 



HowTo Secure A 

GovemmeirfJlojJ^ 

r -'>r r« ft Dm i*nt Jni Ln (bb lutiire-l lneivtMnl 

^‘=1 ', U *-'■ C h 'l " - "I. hl fv.l,,,. „ kSllMU 

Pint Ufli. e fieri, C, |.y MBllCfljTtar. 

]?uniJ r^rrli.f — or Sitlp rnn r.^ Into any 

aiWrfiiiDliil |oli ™u Tran!, t »ns a j"T' 

fm|m<<ir Civil R^fffca CubbIm|«q |vr «i wim. 

IUve hoi ;n':l iiiiMjHindi. 

WnUr Fit Ft? tmk ttlla Dhiiii I 

CT O W PElltli, Cr:iv’.. : - and h- na- g mu ! 

I "' | i'- 1' 1 ' i i far . O wiii pnj -fiK-jaiir iihjrTiAiAy. 

A i R. Pil llprin r ( | hill S-arh-IcA nnA.I ™ ™ m 

PATTEfliUN ICHOdL,.; Wlmir kl^g., Rtii hcitar, fi. V+ 

Tld^n ■Sbll^.DUZ.. JOUFlIM iHHIt '■IlflW W flMUHlb. 

Kneift, ‘ 




Aiklresi 




WITH EACtlOOCR 

R3R 2 TRIES 

TiriE TlU WAjihiU 



4 *■ 



We Fttrttisfa ■II 1 '||[II 4 |. Lil lacliil 

-■I !“(■ rt<«« <Hjn''.ij 'hu-n TiLta -uapi, mu 

K.'WU Whig i eu hill ncuhal ihi Eiua jf d ufi IM 1 |I. Lah 
P»fic# udipindHii h#<|ir|k a”!: lit >Kiii?Qi[i ii_u 
ahH ir Tirl f»: iihu. il i ar ^i. rr Pbutu liEia'ica 3 [T«i 
jridlir :f|«n ji -jhA lAdl/ IbU uj vlljpr isIsiKrr. Emit 
piniir> .r i,l ia aihV c t Piphla 1 Kriuia T u nrnii hp l'i ■ 
|iry«mr -f liuh : -. J Ehra : r: a:nij atiila |uninj[ IS'Ha 



ft rcor*r flrT |.-. 
pclti hn» pihl-jrr 
44 |i 3 • Id icchij 
iaUidir | 1 ) 4 T 



!cr ■: - r aia . ! I u ' : r L^: i-auJif wt^h apj id 

iguirrual uth u n T*J ail L -I I* cJ.i.*iLnJ ia mr 

aijr ty .'■ C|hf 

h JTlii BAad it lh:Lu EtjTii-jif. Eripi, I U.tmn MliwuH 



DEAFNESS IS MISERY 

Pilan-p- ppcjilf VcelTi d-iEcrti « h rjl T ‘ 0 K 
ind i T" rf 1 J dduiin nn^f r-i.- v*na : inn . 

tons Lhe-jCct-jndCAnrTh hffjuie chty 

UK Ltuna rd JxiTiiibll Eje DrunL-l wliii h 

rctamhlg Tiftjf J.) ■ 1 1 c-. J 1 1 : iik 

in r|i«l £ir fnUcc-Ja 1 n-i n f a i ^ 1 . t r 

Nd Pi'i !-=:*, Va 1 ! in ici r-j b^a.l p.frc. 

TIicy a r: iRcxpcnalm. V 1 .' r . I# |*..f 
LtnaLlfE 1 ml awurn i(|lt|nil£i[ -jL .|.-i,h# 

(.lie Ln.VtLt«. IliUlatU dtil. 1 

A.D. LEONflRO. ln;„ S u ’ln 65 ?. TD 5 :h Air., Nm Tnrt 






4 tide w rijftlcbtnni ■ fn:H fur 1 
N«r.' Llll.-Vp LllVVI Him — fift V A.si '] .1 ; 
— iiprL'iils «mi flii.lt* Iskw busbtr up brtyij. 
Hftfilr'iih. ihh'iErnliriit into Binsiiu, ptriic«r u.ieni> 
ir-r lUrlHW So r_i.il-- Oh! knlfo an.lv i ml 
ClilM iinply. ■ nruJ lim-bj 

li.'.d: ilinL Eivl ilr.- h IliHp 

% *90 a WEEK Fur You 

Aj. il- r l-i t 1 C up - 1 ^ rt«TS r T b iprtfl vf ‘■HhiiJ 
• - ? r »H *i v «t !:■• v ar lulMurp r t • i| i » t ■ ■ ■ a . 

Pjr*|PDn jimnwEP»’«'-F. M je t mca In i'""! 

a. ■ i ■ I ■■ __j t?mi. **!e. I Li r h •rnH-.im ia^ii, 
Win L ! >f Jim h:i rh >.< la «a L-'1 Lkt. 

THE SAVASCHLE CO, 

Qnpg, E- 3 f CUnelnnall.. ChlO 






POPULAR MECHANICS ADVERTISING SECTION 



IfiA 





New Food Idea Pays Big Profits! 

Meet Women! Iavaclgito tlw vrsnilpriiil KkW Jin-ipii ]snl?liy 
C(k]lA$l£J,l£43 P. hikKm nr. flf-lb M>.i' it. |i| lin.'T Yau ran «vift mBfco 
EOO ™ec)i igon (Ime: IMHHh to 3HIHNJ yar full liras. InnaunciiL 
fmak. Ni> csncriaiiaii need ad. Wrim i*u|*y r^p tuff ftprybil ■ ■itht. 



:hit>» Cflmu P^Llfa MH5H H. bcarharn .St, khisip B 



PrruM lrj.1 EKJnLTiq Ln ETL EtTT K I C 1 T V wllMualcn 
vuiiT luthrt *«fiaSriC.r. Prepani dp tills 5I> nor 
oM*rewdlttJd h>#vkj| iyp IVim mtiiwliiir OeMi-rfRA* 
uio, telb vision, Talk purniitj:.^ 

f.t.FTTIdi! RF.FR3a>"RAT]tlT". OUMMlJIt- 

Hll-Af.rsT.lINtllillIXa. Write 

rir rr :c CUTALjOII in* dahi'lv *1 "I'lt *4 TI>J 
OD” Fl vi. 7-lici.m ui piil cr.-M.izr? rnhnpM Mr 
LI K £ £ 

GCKOU ENfSIHEERIN/! 

P.P I-.F . M..939 an te *' ■■ 1J 



^WITHOUT 
GLASSES 



Natural Eyesight 
System MoVtiThtm Unitecetwry 

Now Used tn over 30 Countries 

Send far FREE Information tel line trow 
Revolutionary Invention makes it easy to 
Correct Ncarsight, Farsight, Astigmatism 
Eya&train, Weak Eyes, Failing VigFc-n, 
Old Ape Sight, Eye Muse Id Trouble, 

Etc., 3t homo without skissos. 






afchL’s'&ceri 
ClL SitcJu— 
PvlC£-S 

JfaVe 30 %hSO i & b* 

IiiitfirU}_ NOW 

In lukbtiirti U> uur NEW L< !' W 
Fltrci-J, E , .‘i' i 3 1 m r: i j ri f:,r Y£i II f hjj- 
jir viu oneaE (iicx.^tiKulii rO Wn trl, ,■ 

K ■i;Lf;i 1 lLLL , ri1 i Kf U li M-im* id ratir.iirtiK'y 

■jtrTicD— WITHOUT OWE PENNY 
DOWN — allinr you to wenr it JO days 
FREE — thi-r, i'.i IL Lt to yiiu ,,u a,uy 
Wtiio l ur ^t-'iluf , 

DIAMOND. RINGS 

WritafVir mu now DLun-iriiL Jil iik fcnd WiLl 
Watch iL'u LuL"ir ( nhup-jntririiufcl'.-.ud ru-w 
clibii^ijs. Think of it — kjwi.ii.Lliiik dLt- 
PU’iFid riii|.Ti arvfi mtiilie depcwLsble 
wntahn si cut ciriccs. Cst '.I- in Mul 

FREE, 

Aihf&r our j^jimi-jE Sfil CnrA Ofcr. 

CiutuE /'?r SO u'lij-.) iin^i 

SANTA t'lS WATCH 00- 

S4 Thom nu lltifii- Tdan.-ka, KaeiMi 



NATURAL EYESIGHT INSTITUTE. Inc, 

Di-pt. 15-tt Sum Itteriica. Calif. 



A naiM 



h\ TJIS YEAR 
' .IN 1933?" 

'TitAT'S absolutely right— the difference is right 
here in this old pay envelope. 

J T'J1 tell you how it happened; A tough problem 
came up in the plant. It stumped the bos*. It 
stump ud sunie ut Lei s tetir I heard thrm talking 
a hunt it and, even to jny ovtji amazement, 1 ^Talked 
uji and asketl (Le superintendent to let me try my 
hand at it. 

"Two months before this I Lad completed my 
International C?nrr«s]>i i:i it eure Rchcxils course ill 
ZLecerEcai Engititerinir and, hoyj diJ thar liotiwl- 
edge ctrnie In handy ! 

"Well, I solved the problem — and: my reward 
was a real raise in pay, 11 

_ t . Eut'i a trur ilcry^--i"d thc-m ntU tw Allirr true itivlri IIS* 
A ft trim rihw I. tL & ilmlntr In OpparUiUftr ft rtlll 

t,r :( — :l Hitn luUbt l:t pnpLred in Lu-rs. I’_ T,«iiy iiiuiy run, <■■ 
iiaiiy CtICt st tndnnr, ntu pcepulc^ thcutPcLiff hjr ;■ w£u-ttnM 
ii i».|r nr T- ft fl. EUie,vi. ft:ti ysa iiicpatad Tar Oppaatuadtp uhen 
11 (Tiracit 'ft-Js (Tiupn.iM J| #u uppwumltj — « m 4I It lodir. 



■ HTYR NATION A L CO Ftfl C5-P0 N D EN Ct fiCHO-OIS 



t'nErptrscE L'niEv^T^” Bapc 5*132-^ SfTPTlIun, Fflfinflt, 
Wi(h«rt or eH 1 lfiitL*n P T'lciAt, +rml mr ■ ttrpt r-t Jnini'f lw«h!k^. 
■'■wr ] Wlr s 1.1 d Wlj. " ?' I rull (OLLLL-UIuE! j^iiUC Lll- EULJ^t 
?.i In.* il Vi-ilrb 1 liu' u JiU 5 ltCi 2 X: 

TECHNICAL. .AMO INDUSITRIAL COURSES 

□ Mwli? > i'ir 

n 1'1'J-Lnliiiic n dLum Fil line 

Li Hmltl U \ duuJjLUocL 

L P-hv+.t, M r-lril Work^ 

F! ^ihei i;=KL-stnf 
[~ blsxa FJ«1nn Fi i n~iTvc-c 
C C 'iviJ I . ri(pi n r-r-T 
L r.n.L il DUirif 

C i;i rr^r.i^L,ir, 

F 11 . FL LoctibiaLtYm 
L IS- Ti- ™Hrrl isTi I n r f-j-n -i 
U ic. li- tirulisn Mni ii'./.iinjj F«en.^ni 
TT .-Ur 1 L t i'i k <■*_ _ □ Train Dpcrtiriull 

[" ] 1 ^!iti-j.i - ]Iiipinr«:r:iic 

L! E'wminry L IlMra-ii-jr 

n CM M inim; 



□ AriilLnw? 

[~1 .icddLtdnnd DrmhiulQn 

B hu^Jlnc liriimii.uif 

IV i ini ^ 1 E ■ I L A- ■:■ r L InE 

CJ r_"o£iic«c’ - .ur ii ii • L U^^cr 
n Jltmclml DrApjiiiau. 

I i Scriii 1'iT.ii Knfuticr 

U ElOcCrte IVS.r.r^ 

□ Flcccrkni Fnnlnwr 
FI yJn-.-Lrir lichLiiii 
U TV f>l. ling, l .lr-i^l rl? nrvi Ciiu 
L Jlfiwllrifr ."ihrip I'iIiii prinLi 
L" Ir'iin-jli J 'liKiucvr 
r Tiirplnmn Work 
12 Mwllhnl^i k-Tflliww 
FI PiCccliininal JlPari?— all 
I * NCnriiaiiL 11 TiHilmakaE 
[_ I ‘-’ll ■ m 1 1 1 ii L rr 

C PiraflKfcT GTliEtfiniFh 
11 Bri'lEfr E!luei”"-"r 

FI llriilien ■.ml f^iij'iliyi^ Fiirpiin.ii 

□ 4jni ICnRlnmL] r ili^-l lriip;iiii-H 

□ AvuMlaa. EjlcIdi 



D Xavir&Lp>xi T\ ISi-^-rrmuki.T 

TanxlLi <‘.*vmwr cc H 1 1 r:- - - 

FJ r'ii:rjniT^ M .'.iiiti u'-i ii r iii,? 

Cl IV-v'Irt M a-LiiTu'.-l ■ IkE 

B '. ki Ii . limi^ n T"i* ulfc C^rrtiiiiki 

I'liiilEry Kirrr.lnf jj i La>d i ii 

□ Mdli&S IJUkim**!”’ 



CrUBlNEas. TtAININO C«UK^CS 



Cl P-ifin*-^ 

n OlluCi M mIIKBVIII'TjiL 

Li Lmlulruil .’■LriiirtTviri'-uL 

LI L'+r*rtnnil .M.in.icrs^ut 

□ Tionio Mar «.e»-“ i*nt 
n itcTLiUlllj-LKl' SflrJ 

G. P. ."t. -CufcrliuiC 

□ 3 1 ■■ ■ ■ k B-: ■ - ■ 1 1 1 1 1 et 

□ FojW*ripJ, TVr^k t3 ■- l^i II I • i 4i 

Fl C«l jWwjatial O Fn-'^li 



I I H 1 it ~ji r j-v ip II A K-vrl» iii G Hl'i^lrnLiid 

LI TV .ill 



U I n ^ Lo rr^t^'n'i^n^rt 

Cl Loilnranc Bt •;.■-* Ch.-i|p 

S B^p:baarH.nhr i.mJ T^pinif 
C(Hno»rrlu 
FJ rii-.i rv-rvi.-o 
n 31rtll C'nri irr 
n ILuZwny Ma.il Glrrk 
U L"; r-viii l^ilind fu'Mrrlii 
[J 1 1 1 1 1 rf# In ml N_li|i- lal 

□ Call W I'T^SfibffT 



C ^Idlt 



\ .illTi-iT'^r l^-nriLisip 
bL^j#v 4 iiixriJiliii> 



Kma 

E-u«t AiliProsi 



n Cnrl 

Q Lull 



L-r-sndO- 

bair Jjcilitr 



AS*., 



Cry ■■m..i,. l .,.i,..„,i Siitt. 

CWUllUllM..,,^,^ 

If pib- m.lJ .1 fi CmaJa. ffnd tt\i* rnupun. tp ,Av tnfrritnilwuir L'sr- 

r.ipL'.nj'cnLL: a.‘l>u!a fuiiaJiJ V, iim Ifttf. .11un|,'< *1. C'lunJ.i 

TFften ttiritfnp iiJi'fl.trt MlCKfidA Pejiuktr .Voyhottl^a 








IfiA 



POPULAR MECHANICS ADVERTISING SECTION 



Mount 
Birds 

sM Animals 

Espnrlf ivitl ftrmlh 
yifU TAXIDERMY, 

q-utikly, tit Jkdrnd* 

Am VVUX frcrphiip. T.^m 
to EMonL all wild time— ord daoui-tK bins.? 

iuir) nn^TTinln. Fun And! flic Ira. t loan, 

PROFITS^- Earn fl[ikc,dld pHxtiM E'reea spare Uhhl 



Free Book 




Write IdmCd* 

fuf tMMUtltUl 

rietc hflaH, 

brnnifrevii nJ ftne plc- 
tDHk Vim ONLY r«l tutiran; ichwl In the *orld will 

Lrvli jrnu an.! RunrinlH IlcciU, Wjltit Chid lEdHUU f-OE 
tllD FT*# your ap* r 

HlHlSJimiI of Tmidafiiiy. flept. 33T3 Citmhj, H ein 

jT» Play " JAZZ”-«ithe 

Saxophone 





Bern me a iniuirinn eo ijiiirkly a# lt» MlCdmrL 
uy'uP.| l Hit,i;i. I.i-irai Iby playing real miL«Le — 
iiLitml «E tircimcibe ‘'userC-imm," YvuML wOll 
t.ii'Li ilnu thu Irlixnt poplillU TKTBOI1 in yuair 
“set." Our CUB}' mr third l* a I'eYilatikHl. 
Noiliing i-Ihm Likfl Lt for thoroughnc!:! anil 
rniii.il.il. y. So Dimple tlmt vi'niii. fiii',1 oltil fnul 
h mi to plirr with lUBiurw flhSII. If* "trlefe 
znijLilc" — Uut jetuhl nijfe-i Irariiwl lyukhly tfsht 
Jn >cjiir isini lu.eiifi. 

FREE BOOK irtdt«intmtra11«n Lew o ri 

tilTrr cEjLe. puiadartul imiikuL iTpprrt unity. Semi 
for tteai toil ay IwfcitD Oipta* Itfft eiliainsvwl^ 
Y*uHL b* mciiuikImI by thii eatm. ra-pld way tc 
become □ yrrltu&k w ymir l*rorl(e 

Inf mimM-i t 

U 5 L SC HOOL Of MUSIC 

for LESS MONEY 

OFFICIAL " TH A INiNG 

Complete. p««lc±l Aonwn-dtin^ aMittW 



Ob y ■ ’ u Jew cio;l lolre hi~>:| niplii udvunre- 

- If. H, r 

oneknm 

'rou 

rtilcii. Wrltii D:<r f ill paTtlruIuaoronnof'* 



mnchjt. flnpcrvLdnn nf «j ii W. H. fkkiiii, 
iiiriiiiu-' n-viHru-iiLiLiuL nnjlnriff lojr i«.i i r Ii ■ i r- 
M y I 1‘Tlrr sn Juir pm II pul need to ano« 



LUIl|LIM p.in| *- ini|.iluriM'iLllltiiHHil tuilnm. 
r JM Wim nelrrvily Fut-i. mwn .*l lKb <llp 

HOLT NAME TECHNICAL SCHOOL EXTENSION 

Paet. 12 CIvleaAt i 





I‘*xIl T : 'ay . Wrhe f cr e-ip- Hw* - - 1 !e-Ne. " rh w In 
JIafsih a Gi:-c-d r»ruk." It hkuii i^Imu man 
t-ri la h ea ■ei/i r r* t**n>Kl i-i vrlu la ic-an iura. Y-atc 
liana pImwiiIv toplcit* at ■ yard IT ji'ai teiIjH 
f.iitr, « r L ■.“•ii ■ IV i •>, i F. w. TJ.H DLi'H, 

41* Rdf. Mmc, HttHI CUP, V- ■ *- 

R 

I jr 1‘rrpxris fix - J jIji In l'.as-lli! IL-isjJL-iat, TbILi^u fv-riurai. 

WjT by La n wiaka ol practical abop wurk In Cix icrraL ■Como Pp>Jl4 
rjr Ehrfii r d=> rial noxhlury ani-agcJpnrrh. Vra dsn'll rr-r ] aJr IfiHd rd- 
ncvtlE-n cc ccpirltnra. Kra& bZmp^pnfcnL S«r"lcn for liTo. Mjii|r par^ 
while laimlni. Ilall couaon tc-day d*sr feva bock wklch Ijc** y>'iq h<>W 
hi^drvk ni c-lbcn haa4 ImAn* RvJle mr*> bftif tatlr* WaM 

H. C. LEWISh Ptcs.f COYNE RADIO SCHOOL 

ADD S. F.iulmi SlfrU, Otpi. 53-SH, CFkApa, A 

1 * r- 1 hr y II vl In DqqI nrvl f-yi* Tall haw I an |-J e Iht mp ««PnP 
»■« Himnh pin i"*r ■ Jni-un*, 



PAY (prTRAI N I KG 

IFTERYOU GRADUATE! 

OE-t DETAILS OP MY AMAH MO OFFEH! 



Vume . 
A tfrfrCBB 
Torfji. n. 



(T^dAn , . , . j . ■ ■ ■ ■ 



LEARN CARTOONING 

at Hum* — In Ytur Spara Umi 

Tim r.nu.'_"i:i PUiLiite -Tliuti Mcr.lu>3 r:i 
yuurhlni: n-rLrlna] i-JruninR Iuim ^ipccH-rl tin: 
«[ iihch! [cr timidi-rfa al cwglimETEn 
Wjii ! linr v:>>> Lhcnk jyiu Imvn Lilmlur nal r 

R-nd Tor Kimpie elian co t«b yrmr ibLlilyn 

and r-Min i:l>-> ni [hr v.ur.y i:s :■ I iii.iii- :h uurr.- 
im frrim sin tij S.flSj per vierli., p.ahp iwi 
|tur ir. 

THE LAND ON SCHOOL 

1430 National Bids. C level an d, O. 




for MORE PAY ledm 

RAFTING 



From 

Art 

ENGI- 
NEER 

]N PORtflOH. SilLTF 

ruid DrmfLimtb IT-l Lu I7j JJtr ITfl Up. ['ll train * 

number r.r p» kLtuIi-uu »u peprLkml tmek ao Drp.rt’r'-en. 

’ UmC. 1 BJm 



1‘rMticDl Doi» Irtlutnn 1JI1T1L, 

I JT'j 



iSmjiMeu ycrill jprifltnt Jnb be aV. R ralm. J (izrnlah yuil alL 
Mina taUlu. Wtltk for HKEEtA I -K-A131HU DmftlDB J^L- 



EHOIHEEH DOPE, lilt Afa., bin. 1 1 



CMMCV 




-FREE- 

]|[fl WHOLEaAIJi OAT- 

Al/I(1 u i lit-e MU|H. Ilnld 

jpurh mutwy rmSwri ml friilur® 
liy>ic rieufa mill tHI other utiilH 
Enunuilri fens aniL foes, pr-art 
ruul eryni yl u >|ipi ^Imeiiii . LirrL- 
Inre-:. tolbtrtfB. elerlrtenl np- 
pllriiwi-:, XltelMD rifei- ’-Lthri, 
iiOWe flpeivUlEleft, IiHhI fluvitM, 
lur.li-J' :i-.:l mer. H 1 . f 

nnd ninny otfcerv In Lift IJHHh 

ni Lliii bert miiDT-y :u:i L<ei in 

eb^ l,r. R. -ill nb wh.i,iliwile. 

nrite-:, fifliul Cup juur wpy, 
Stiff. 

5 F 0115 1MPTG, CO. 

1SJ Etm Si r 

LeCunturp Minn. 



D I IDTI (DC truss ON 
flUr I U lit go | DAYS’ TRIAL 

Dorti'a'fi InTEiitU’iE^-'HjrattivtF dESnrent. No Itfe nbraps ct**lic 
tidb iLTfTij,+J up p l i.TPu Lripruved #r.rt velvety TL.lT pid, [Jurei 
nrt liiniHU or enL^rflC eprnire. Llimiiiuitra nrv rrr: prfuiure. 
Held; Rupture UP AND IN, L’W'jt ukp. Eny (r. wenr. 
CTbTnfbrtnHE. No hnrrirjiL I.iu/ib in weicfit. iN"E!tFLNSI VE r 
If you. n :Uj[ nnnuithJng hotter Lnvef,ti^atc. C»iti nulling e* irf. 

DR L miSEir T nil Keth BHf, mi Mmn, Kinus Oily, M\ 




MECHANICAL DENItSTRY 



SEND FOA 

FREE BOOK, 

Dig IM o moy ■— Hoit Needed rwrivi'ire, Till:; 

moimy-ru4LlLK hi.sliu--.- turUy hvLrned bn day or evening 

Jfiiia. PractFonlv 'ndl-rlJnnl !ml=il=rt. Eiay iiynm, Wdbe 

M II W teir llrt C4b6|l>-3 P anil ipcelM tnnl nnur. AdilTOU 
HP ’dll! SWPtb Al NEC-jip liL DiPhslir, Its n. 31 il Tliitf. KEH EDIK 






BE WEIL 
YOUNG 
STRONG 




F I'Tmi !,!■ f ina nliiALM- ra. T*u .I ■' >jla1 cr brtlrr •,'kan 



Imlxi, MtafBVIWlMi. llr.V" EDLaiia V-idL. 
irr iniitFa B !u HaalirnLchy. (m ■! Lm- L fUi 



FAN PICO L*r&it i*. 



ISLiHeilVrcWlyL 'Wriia Dw Fiw.|hn*3at. 

HU Hanna ElU'J filiielllld. Ohbb 



HAIR 

troitbLie;^ 



Learn the erne 

c-orrs-ct *f«ii 
harmleti way 
l ii reenffvt All 
dondfuff and 
imy J toll from 
the pcalpf haw 
to atrip eicea: 

nTf 1-.n‘r 1 'I ] , Dnd Bow in mjinJt lJintDElCek it ID B^ilhle to 

Inpsjlf (1 m Lrat Eioif. A fimie'-ii icientirt eipliuna evcfl'iiung m 
a frtr tKHjkkl, Writs — 

L1WDAY 3bi W. Mtb £L New Y«k Citjr 

Addrras — 






POPULAR MECHANICS ADVERTISING SECTION 



I7A 



IF YOU ARE PAST 

40 

You May Recognize Those 
Symptoms 



But Do You Know What They 
Often Mean? 

M ir>i;n x (it rnidn time, - 4(1 Fuffrr Prom. nizlil TlJtnq — sri o&IM " lil.vliLer 
r r 1 1 ■ l 1 1 1 o , " ooii:.ilps.Ll'iD, pilot, jiiiIsm In iKKkflud h.vn, bhe rtk-rjiuRU-ra. 
and (rum nttkiiM ami law vliallcv. 'tain.' iMiuk on«u (hit Giron 
mu Ju*t :1 k ui cS iii!« — ce-ver drcuiBlng Lliu (hull cuurn. 

En Fp^t, rli:ulurH SfiT,', these trouble* 

Liutixd* the surr'-l *ign iff 
oen-t i ,: ‘ n n F |L vital cn ulc |[l^nd — i h L 
pniKMiLc. ECiflfh nut-hprlty ".ny.* 

uft±f a CCTt-nin n fy-n BS% of laLeli 
Irovn HrniiL petH-t-nte weakne m, 
whic.li. may l-rwd in nurjjcrj;, <*•- 
miflerclit'* u-IJ a;=1 

FREE BOOK TELLS ALL 




JOE MILLER 

American Strongest Man 




Jfuw nil nuifliinff FREE bodk. "Wbr Man? MEeh .Yrd Qkl a* *n. ,r 
IfllH fsjrtJl :lIim(_L IICMtllM WUftrWW. It ItlltUIW * un in- V Cl 1 1 1 13 
lime, 11 Efeitmerit, call"! riumnaWiS. taliur *!"i ws.ni«- iir.iiclfiln 
WiNjiirlj,' v.'ltu urriiiilTif wretfH hi' u pftunliifiix Jfp* York 

botpluJ, TlifiTnalAltf Is now raid with th* iji 1 limit nod hi e thnl it 
j. hi: 1I11 cot rusca tu [«l tcu ym,pi yu'iimp*' ill ww w-ewk sroill - ip 4 ikj 
will ha ml'jiiKdbcl. 

W_ J_ HIRH r Prwidnnt, Th* EJidaw Thiitnnl Swanjjwiaiv 
U.ES MonT-s ftY* r , S(»ub»n»lll«, ohl-n 

(I'fjic m AiLdrra:: Driit. 21-V. POO TTm. Fix hli^., Los Anydltw. Cil. 

No Joke To Be Deaf 

— (EVERY DEAF PERSON KNOWS THAT 

Ownte i‘. Waj made inmnr-ir IHW. *Jtfr tmluf baa; (ur 
2E yearn, wllli Ar.ualnl Ear Drumi 

— hlAOlUl l.n', 'CIl till'll. HC hh MIC th-Tril 
any *m.S nin (i(- J'Iihy cLopjj^J bwd 
Tiisl if5 sue rliii:i ins <>i.rp. ri:pv n« 

I h h'hliilc and £ ■ r." Tu: i - L I y 1: 11 1 r, f: 1 r C :' l 1 1 1 L’ . 

Eo enu tbOio, Write lw his 
Lrue-itory- "How I tint Dear irtl 
M* 0 # Myscli AV(p huglf- drfMeraJ 

LtLouirt+rtiM, Add™ iiL'Urum 

Own* ►. Wrt, in:., tip HtfewW R-I.ll,|, Lhii.Il, Mlafafeta 



Comfort for the 

UPTURED 




LIL-. a l,ll/|ri.p U.CUJ LUC 




Hold robe nmlure v/ith anc-lialf lie Pres- 
sure: required hy OhiliinnrJ (nindfs. Outf 
'.■>:".t(s liave duvuioix'iL a dew type pE sani- 
i-t>- i riiis ei]uijipeii whi ndj uitalile, Tub' 
ber-cpvi’fT-il 




NON-SKID SPOT PAD 

This DEwly mvenied ^-poi Pad, 
■wfiun illiihiHi ta one of nur 
FlprLitir or Blfltltn N f\ n - S k nl 
TruBsej, holdn just like Four fin- 

HeTK. Tlse MirrOlilKHna Nelt-SbiiJ 
imtIucu ieeiis the p:.ii in iiLacc. 
Ihiid iiieri.'*,t:iii|f jraii diupceu u£ 

D'ltlliniDJi A CUTE. 

llfcooimmilBd by FiiyilclflEw i-irryirlwirri. CH» 

cetlMrrt Are snlil iui(y by jn-rnl liflirn-: irht> liJiLiJ 

ti'rri, irJrmtiJi anil (niLDca la glte yoa tbJs si.ivle] 
writer 

RELIEF GUARANTEED 

Tiinr rii-j e-la. Di-iirci<i cr K'itkIcaL link cm ^t 
111" Willi cur yillK fl'mi-Jiklil H|H>L Fid Till---. 

]]h IliliiL' uDsI Ldilrai* liiyiSlwr wirh, p fpcc leyHl- 
]ic mi Iliiiii mtc Iklbtr mil be wm upnn ri-a.m-u. 
TW£ GHEO. TRUSS CQ, f Dipt, C. Cmelpn^r, Ohio 
Cdhidun FiftcirY, WildlCT, Onl., C*fl»dj 
Marusnilurdn er finin Manikin Abdaminal Suepaiiers, 
H' n t pnd Wnman'it Surnlcnl Btlli. Dhlq S*ralt«r Eliilie 
MDSkry am| Nen-54.id Arch Bwppartu !> tie. 



IN THE IBS FOUND CLASS, SAYS 

r / owe evet y thing to George P. jou ett'* 



w/N,VT I |invf: fifine fw him . . ,1 r^n rin for pm , pikS Joe 

v i Mil bur is cnlv inis ef Lhc'ttrjndrt af men who have parr.i; lit 

me for Physical iYaifuiie- 

] know you -fi-el Ihc ufep- fnif n strong nisn's body iind \ 
wflOC. to lull i'uu right bow that I cun civo you m i frh.1 y in -uael ea 
ion . , . HTnin tint will ffippltfwMi strx-i bniuds . . „ n bnck vtirh 
l-'t'-tT ff.l blaih'u tliii! v'-ilL Rivu you u K. O. punch , r . a hr.rn-l 
chest rind lens ti ne will horoluinng of pKtVtrJOK S]-X>l(jonc1rr-- 
QUranrtl A pli.y»iiiuu that ft u n will re-spec t aTtdwnmeiiadjnini. 

Rn Hlire n-n I that 1 ran ilo y]| Hint t FH)'. thjt i ir iir thru (inqnnli- 
m.-d suarrintre ... G he puarentee tbal uo yiiysaeal leucrurjcer liny 
iKt Ii -i'ui .j UAJtEiP re nuke . . . 



it » I U nc ariidlitrci nail y Guarantee to Adcf . . . 

J INCHES TO f% INCHES TO 
S YOUR CHEST X YOUR BICEPS 

or ft won't lost you t>mptnny‘ , h . StgntiJ -GEORGE F. JOWETT 
I >t,nt ;cu to try ene cT lw ce« eauiaej Hr: t. . . l 

Send for “Mculding a Mighty Arm” 

A Complete Course for ONLY 25 C* 

]t yri I N-n r-Tcla.".™ In Van, Viki mnT rmiku n. n-ihhnkc. The auffll- 

briijf kT the circngirct nrrwd nr-in In the Y',-rV standii team,! HiIh 

cqinu. ] jtItij _s ■ j u :i jl r . r,_- . 'j-l l-.-" 'jl Hi C-TiMiTi tl I lj I IuEl-J aiiil i.'.r ; ■ I : li j I m!| 
ns ■■"I'M like hhj'm. Vih:, L», run |ji:[ hji Mi-.un-hkiil:iu - 1 nf h(iv| s,rif 

D Ijerealcnn nr-m. M lU tddt UtiIlt ihiw whlJ, : ynn i::,i: Hlill |.r,-r ihle 
toor-sc At mr l»ylTI>r|ucbi , 'fy Jirin uf nnir Be- 
I w|IZ cut hmLt jv>a tu the arm. J cdq acTelnp nny par! r»: ill u-f 

j’liur : . i.l 'I nr liiijr c-r.-' r.-S my Sjihl rcuniu LLbinl ImIuw at ill r . I ! 1 r , 

try ull jLx ol them, tar only t„. 

hush the Coupon TODAY! 

JIhIL yiiiit tinfce new and 1 will Include a FlLUCUQt’Far'-HFKVFIR 
Uh Pi .11 i ■ KI. I.l-:.-: LIKE lltQM." Lt Si ± prirflcuH En Llm 

■ LmruLi-. riunnJl riUHle hlltUcr, Cull af |.l-inrri lj i,*rir,,.„ l, .|.r,| r,, , .|,j 
•UIIt-j Urn-I'flr !"■' J-j-i i 'e fl hi ill 3 tyrrmiar »Wl mii^l ,.| 

L>. a ■ -j !J cE C n hi "Tin" bur' Vi CJlTrP, 





lOWCTT IHSIlTliTE or PHYSICAL CULIUSt 
Dipt. alSh., 4 ?a PiJUiJ-i iL.a Surdiiluii. Pi. 
fturwu F . InnU: Thjt pnpMKIui | C ..1 ■ c ,.‘r .3 la. 
Sr]'!!, bv Tjrirn -..all, frrv.„|. .ihe tvcHr ■ li'ckcili 
t-luw l.-r uhh-h I ini WKli- 1 — 1 
L HnnUibi a htkhLr 



Arc . "ic 

I : ii.L jiruTL.eu-.-.r 
K-.rk . . esn 

L. M„i;.1lra iVHchY 

GcU. . , . :bii, 



□ all -3 LtfCkl I -r EJ .ML 



I a ruii^t ■ turner 
Ch.ar j:,i 

)l IIM Nielli; 

Lrai . l t&i 

| pPIrurc Man r : .J n I r 
N-'|r E^aa; a LL'J 



N“^r 



ilfiT- 



AsfdtYis. 






POPULAR MECHANICS ADVERTISING SECTION 



IS A 



Books on 32 Subjects 

Fijgudar Mrebinltn Ft™ rprclollira Ln mj pc* vine hull an *.njr 
aulgrct. Loot uvtr : :,b Ihr. Lurek ■ lit l'iinl.:i ynu n-iuii, ji.ii,] iuiiiU 



LliLi :ulV i rLl-i lii-. Iit I'm JliiII- sjrU*f l.-lilLt.. 
HU ill '. I.;- r_-LU. 



C*ij,ii;t: wK-Si llatioD IfjOOQ 



ARTIST ICtwmtrdtl) 
-srniiEK £- 
ATLAS III WHfldl 



Art, , . , jJ M 



MinJi'-n. "Irw Pri'i liH il- _ 

BOO K K EEJM NC 

l'ntr(:iril llrndbiMlk. . . 

bricklaying 

Fi±lc eiThI Fana; M .56 

emttmrTDRS I'Aiinniimii 
.New, Jlerlsffll Rdttliw..|U> 
CHALK talk 
*nd Crayon Fnaeata- 

tlnn IM) 

DHA IR IN C 

h riH.'iiunJ Juki PcrsruhN 

tJiu ..........SMI 

R*Y tltANINO {PfitUllll 

mil Dr« H.di) 

E-lf Otr D ula tln-q Mithniji 
N 9 ». U p-L j-ifj, | u Ut-jk .. fLH 
FLO WE C RAlSINe 
ioti (j'Lr-f.Unai 

ASMlMfwI. , I -T*-f 

FLYING 

Hlacd|&rtl . jjji 

F U fthl T UR( REPAIRING 

Finiihirir and l>eeorap. 

Ti™ S*,W 

ROME FURMISHING 

Ami JKfrurnHoil JS.Ofl 

HOulCHdLD HCLH 

rooi Time, Labor And 

M tsHTlDfl: M i-UimIi 

Jur the llama. . , IUI 



INVENTIONS 

How (o Matt- Put Si 50 

LETTERING A 4 & &E$l£H 
fktlillQ HkJMlbtHiL s£ „ , . SJ_g& 

LOG L* HEN Si 

HUIP til- JiLlld. , , ,52 l50 

MAGIC 

World'll UpR. Pfifti Ci( . . liDtl 
PAINTS and colors 

Mlilngol M .60 

photo market cuiqe 

WTiWr ^hit. buw tu acll 

ptiTifec '■■’*** 

Ban Tuetniellcii Alim- 
Uil. . Ji» 

radio sirvicihg 

How to main riiLUiMj ulUtLAO 
HEAL ESTATE 

i <lu :n:.',r ,)Ut 

SHOW CARDS 

Artistic .11H 

El G N PAINTING 
_ I^lruur £>>T4eo ufl. ... . 53.0B 
Rum EnglnHf’t Llunn 

Hi* h> Ohudn k.b* 

STEEL iqUAtS 

Hip h» Dr. |1.M 

TELESCOPE : A ma Iiijj j li 
E law eh M akf ........ U.D0 

tools : vunj: 

Tlnlerlnir irlili TmKh. .liM 

TRICKS ri«l 
Pot the Amatrur . , . , , , tl.&fl 
WOOfi FINISHING 
Filin sad EJeronrLen. , , JiBO 



•SEND NO HUH! 



J'.ui ehi i t: th# hooks ytiu wihit. and null the wboln ulTfn.bu.mHri'E. 
It la your order Imiei. Stn poaLaiin lj.ru U. ypti boot*, [tj,r- :-,|rrj 

^ Bn iV t T S cali l •'Mkildfl the Li .•*. red; wbra 

hiiL rirlLff nao LacJuiLii iu hdLj p*f iumi pit™ tar cojulSii. 

POPULAR MECHANICS PRESS. Rmh PJ. J« F*M OfltlFl* 
Itj CW(M«. IIL " 



CO 



LLECt 



BEDFORD 



YOU R SNARE 
OF SUCCESS 

Ilinunu *.^5^^™*’’ ONiY-AmUt l"*flilld*lta* COLLEtT- 
!N8 MONfr FOR OTHERt — EnlH L*«i»d — Frai DatilH, Wrlh 

CEO. H. COLE, Put, , Stall TQw w B ids, fijirtiiw.Tl.VT 

MAIL FOltlRKi; nio II >L\TToV 

1115 Rnrtifw.P Aw., DcpL PM-12 
BrooUrn. New YwrliCity, N. Y_ 

□ TTixini I ir.n 

□ Oil BuniLitj 
U Autn Mechanic 
3 Aviatioii Mechmuc 
G Cacdfjjrillar Tractor Mechanic. 

O EkcLriia] 

□ Welding 

D lladiD nnd Trfovjsjftii Mechanic 

□ Talking Pictgti™ — Dinihle West- 
ern EltcLrk' EquinoicnE 

O Sln-Ttinjj. Lii;iitin,i; r l^niLkxn 
Q Meul line hhu> 

□ ArcliilEctuxaL Llmflinjj 
LI Meciiar.ieal riraEcirii 
Lt Window Display 




TRADE 

SCHOOL 



Name. 



Scr&ct Si K&_ 



TtiWa.. State 




niE.rai) a. an 

.•Ji( 

iTT-dPCfl-MlEirilh c*c 1 i PfihrdlHid, 
n+Uw^g. m. U. It t..-j urn 'I ,1 I id 



•3 -rc m>n.nL«cU f 

pr . ur'.-c. Qre** luij^r. 



I ■ r I ■ 1 1 iX.'i L pC"STr 
T i #r--'Pi formam 
dnnnpM/i 



MIDLAND TIRE A RUBBER CO,., Dopt. 2l6S 

1000-10 Wilt Sinty-Th ird S*rM. Ch lcs^a. ItllnalH 



TECHNOCRACY v*. ART 

N>* nmrliiz.il CBLa da eJhn w:-rL c-i in artlit. 'L'Hp ftri^l niij^t -H* 5 - 
Kgn Itpicn ".hii lUiihlnn r.rri c-TfiiliiiV. | 3 i> jv/y |]J | & '.j iJr 4 w? 
Invmi«ibi4 ilw An , ■ ■ Iran it bio«. hiiay 

ExtL >liJ |lt I* vnnui* tS.UJt yrnrlr ■* r«n- 

criciil irbrii hhiI lIIuhi n-.ura i^s-l -h.-ir hiatt rhrriiij[t| ||# 
Fpi^prtl Cktyp Hr It dp¥r4aiM jcnxr .llriwlrj #tuliLy l€> lbs cmrtp 
i ? -E rs'iinii' La 1h 4nori««t p«-.«SI.I.-- Imir. skaii mar ium. bh, 
EH^ujuLksQiMl fcl.ljouu Tcc 1‘tUlK VM ATlttPf AL> ART TE&Tu 

Fidctf I Schcr-lp, Ine,. !i 1 3 Fjdcri ISqhce li Bldf ,,.M : nnt j noluE, Mlr.h. 

WOULD YOU MAKE A GOOD AVrATOR? 

__ l»le. [r. r H n klJ THIUrM lI o#Uli.^ ...] 

m, rtlfbii. TflilM.FIS u fci 

fc*r**|r r»»*i | *-!-»-. i I? T I I +V |Trit ^iiii fjj fl.< 

P "^ (■* : *|r l|r|iji|d|^T h B l lI’PI it D4C hAlli’i— ll Wfmwp 

o NBgw-.PKTt. Ay 13 T Ejbb BT* C 

TAMMERER 

Wtltq roc Free ■ . LmT itf ethlcaJ ach r.r.li Lhat 
naocesstullr r,.nert ill nr -i?. , li jletwsei, 

1TA M IWE REH1 ' GUI L D 
II Nfirhunr St. r S^lf Ml. > H lm. Milk. 







*1 ETtrtW Duv. 



iH. vlih I hhwi M. J W i i f 1 »T Cm 1^1 anpflliM JW. 

HA LUA AFT jj E H. VICE. liE-j-E. I . . V. |p. 



JVtt! stop tobacco? 




CAn'rtL Ehfi crsTlbfr fat tolw™i u 
Eh.diifrt.rn|tiij[ivfl. r,l 09 ](iiirfiH| |tw 

*m| h *|J|V with T.ibsrni lEnii^— ire 
fidt h :-M tdEllliU, mil liBCIt formlEV. 
WrtJla r.Jf f.-iw IhhjIEIbI te’lhill ntln- 
Itsliiiifl iifTf ,-l DreoUnreDAmi i]e»od. 
AhlA.fovi'WdT tccebn-r-Lhe , 
rrnrtne nsi:y mart Ii±.vm. 

Pharmiul Co. 

DtpL90| StUull.lHa. 




AGENTS I M AS E SI *1 5 A n A V WlTH HQ - 8 FQUNTA1H PEN GUARANTEE!! FOB LIFE 
imcillv. IHHILL Tft Iv H Uni HAS ADJUSTABLE INK FE£0 and RUBBER SPONGE 

which Inatca it. titiGj liftttcF than rmv other pcil Oft the ranrtcL EsfieUeftt fnr 
carbon copy work. Money back if nets iiEoitscd. 

A tl.^5 value, ur-IL it hjxwial far dtla. 

iuakn nwT 1W% prd5t 

SAMPLE 2$t 
ooz. S1 + 9S ^ 




FREE 

Fljlc*J. ciiOw^-iwj r^H _-it~. Bm- r-c u lr3H . 

_SPOHS 1MPTG. CO.. 131 Main Sl.,Ht|||TEfl. MINN. 



TFIifft icj'itfiiF tp crdvcrtksJi'd plcaw Papmar JJccAawfcj 





POPULAR MECHANICS ADVERTISING SECTION 



m 



Classified Advertisements 

WORLDS BEST WANT AD MEDIUM 

AdvereiiEmEnti ir. tbii Eccllsfl. 54 OGIlLl vfa 1 WOffL Mich iojerliim, minimum 10 wards, jny#b1* lb 1-dvatiC* 

Ti> bg- ihstn t.1 under vrOJir cl 3 .saLF.c 3 iic.il in JuHe iwuC, e-opy kJiou.1d hi in &nf oftv? April Iflth 



ADVERTISING A HE NC ICS 



AllTKRTlBLi : IL5 reafitad *,l'!U,ci]ll fert- 
iluy lie paper mde-re ■"lihi 21 n-iril id. 
:- i-*-.|ii.i'cr ipd hiikiaJno rrtc kuMc. ikii, 
Lhlricn Unlun AiiV^T. *1 We it J«kiDn. 

llliirigLL. 

AUV KHT1-* K In pirn w»(*iini- ' [A-iLi 
IW Iftyt-j Ateeej. 41 IS HuiEcrd, El Im.li. 

MI^hjitI 

PLoRH— KtiP l«a AJunLjm Liu If Uulde. 
H liHCfi Irr-ludM r'-frillilrr. I.imrat Taler. 
11. li 0(0*11 Adrtrlldlnj .igtrcir- Ill B. 
]ieiTi. .rn. Ohl-riEr. 



,F Tl F\ ADVERTISERS 



Hi'i-IVliILLj A.L In COD u.i.l arfltf min- 
Tlm. — f" Tf, , l-'ikia-.'i AiUurLlalzjt HUriirP, 

*■111 Bn, L'n nTcr,|. d'hlrjK n. 

YuTTR JT^Vi'nnl iil| 3C^iEh]s--*(iikly 
emiblpaLLon 4L9i. ^ I] c □ z I h [in. DamrlL. 

J:ill llm, Jsctlxiill. Ttnii. 

AL' FEItTISK 111 MbeieIppj, I namdii. 
$4. Of lirh. I.I'L, Biifcl-al iiITceh , 

Klni Pa.. Per OF, UTIlinLpklnn. LPeliwicp- 



MAIUKG LUTS 



jIM llAElfir 1M1 OhI| y#l|iiLl*rs Jdt 
Ce-alnJ. lkuraHervlett 1ILT JJ. iTed. .Nw Tart. 



INFORMATION 



AA'Y I ■ ■ f.in ■ i:il I ■ mi iliv Irtil — r ir niLn i: i.l u j 1 . 

l r rrf Kl-|rtx, tlwm^lliz^r, l J s, 



A 111 II r,l l.l Cl 1 1 E>- 



a I ITOM OIHJ.K lUcJni |.r-k. 33n,v in balM 

dirt Crark! |-irfia i-lia.i3-;ilmi4li in r*r-rrx, (aiL 

Si-4.il o-itp. FK It rlmi'icn.. 317 llluriri- 
ekst*. (sai-tc reeotdi. wlanles drliari. t-.nrcit 
nrlpdj |*MjL 'r-i n , " 1 1 ■ 1 1 nj- w — Tea [|ialil 

11. (HI. Mr.F limn. lircB. El. MidlHorLllt. 
C InrlKiuCS. djliki. 



AUT DM DUPLE 6UPFUE& 



OAHEIEIKE hnrrrl Ancuna con imiur. 
TAMUlnn ■ml itrlll Inn liHHic-FmaaVV- 12. HD DEt" 

fjiu. 2. vi'LllJCC. dTLU I jrinc Ifafk. Uhl- 

i-jCfl. 

C A TA LOG 1" n or CLtdp IriltCT nlhm ranr 
nr(lli!ili> Ilii-lim | Ik In-cmrr IzaulLh.E li'.L. 
■Jnc'Jcii Trailer *er'.|i , e. ii.jx ¥ 3, iiaLlaicr 

IN Hi SLl. IlL-InjU. Mills. 

Kin NT PcmL.trilt-jL ripannSuti ceunari 
$llf.+r.. L'nLrir.j. IV. iinmiLs. iJaL S-Tk|(dl, 

HiJTlit'Urii. rct-ju. 

K[i: , Ki:r J -]'r J .iTi; v^ur iuIol rimts. inoii 
likhois bfii'Kldd |n.ru. hIulIIl cohumLii lor 
yirnr IuiLLfct,. | III. | ■ 1 1 r. ! : I ■ ' a ! I ii j (wuiLt 

nil/!?' 1 ich e j i.o- miiiilT'C. IliiLT nknl 1 1 .00 
nitpild. OumilCLII C&, Atu. 1, TVcrALur, HI. 



AUTOHpIllLE SERVICE EOUIPMENT 



1 1 L IliiA LXfi — d ■^inpniOinrH. JL-hmir : li. rs-i r 
[M bancli. dIh bte nrlilcr. 'J Trim JU dij 

trlp-l. Kin's I -im -'.I IJcn-jnjr, Ikir 

H-3J1, Trw. UWB. 



MOTCRCVDLES, blCVCUE* ANL3 
RUFPLIES 



.ll!):RlT.l'F Chill' ill Inr-F-i- 

Elne. Thn ISifliirdreLM. If she nnirHI nuiill- 
i jikn nr i he- Amerlnis Jl.-larrrcLf Aiduo-Lr 
I Lm. R-il..iL.ir d|iirtr, I rlu T E ■! h lirTr.-i , rlnh 

nrwi, ni.--lixnl.-4, ! -.1 y-f L a I l.rdl,,n JO (jl 

■ rrlpdliHi fl mi nrr rr-jr. Ci.ni. L X I .H~. Ra il. 

[lib 1 1 1 ! 1 IrCaa. r -1 tlnlniL Ix-i^-iir ]E|il* , 

A nfiFlax, Ca HP. 

“3LTO'TCl3'ti" ,1 Si _ T^jR l-larcslro. I r.-.'.'f ■■ I Xi r I .?c a . 

hnrnaln ihnt far Mirap r mctmerela iron. 

porLri. Isrredr line In Aim*t|cj Insert 

lii-JiM. Ij.-ltiL iiH:Lin-ru ln miLI 4(Jjr IrUde 
jii Llm I. nllail ^1 id# j. rto lic-iro-r 11-irlry 

r’-c.ililsim Cc.TTentltzi, ]JD IW-ti. Tluin ill,. 

i|.HliL-.kr. \. V. 



nEAESKItFuiN, EsrvMnr. H drier, rn.iun. 
nacd liarLa alk-J rlxlrmr., -rtljlreur L.nd u-Snijd 
inn lua. Du tun mn a. izh, he. e.em I*. Jin. 



IMEItTS— ypr |X.1 un|, (nr IdJIan, Fir ■ 
Iu] .Liar, ]lL-j.J*cnin. tui Tirleci e" -rhiLn, 
4|.r,‘:kn|i ' ■ r4. (jildfrlit- HliiiI dlilie (fa 1 I -it - 
icm '& EfL'ullt EUiiLonic-lH.. tlm. nrrwssriw. 
TV#|£ |-d i M n: I lisrU, (nr all laiJilNJ.'eliU- 

EikiIj. ijZ? g. -UTind. Lit; ilalnT?. ]n* i. 

FIIM> ]lr E"r - |l|i.-:lrs1''l 

ficalnf, [.nui icnrk. Dircsln-i. [n'llKn 
irtH. Arirunrlni, livllnn- Unurtyclr Riles, 

liamai [ 'Li t. M e. 

Hi] ML' 1 jui'n;i:l> I' aril ILirkylliiail- 
aini, Trim EtilUcfJ S3 Cl Lo 14 Tu. Rtflal 4r 
liar ntu h-z|l'fLLn. Knalh'i, S.'iSS F«niL du. 

TJC- Alt- aElllTiUhK. IV]|. 

KEP.vm ii'Ich mad med p»rLi. Hire li 
nr mnrr, alien hrtS mritil, m IEju. 3. E. 
1 >d hi IRCL Arrhc-r Ait.. Dhlciia, LU, 



BAfTEiOES 



EDI19S4 Hnrnrr unU'rl*i Ter all cync 
(sriu llglKlns djicenu. Nwirld Jsnn-s-ii- 
I hull nr J - |-. ■ yanp imriimll I liii'iil I a: l a 1 1 L 1 - 
eiHCAnbn. 10 so-it Lire. Frcn ii|na(Kiiril 
lliaraivra. Eva ■ Jsy Itsunry C :*d rj n j- h HI 

KteTItnE Aratrac-. Vvnkm. Turk, 



A VI 4.71 II N 



Ml-: f r LTsiileiJ fnr h I imalLlUid is dale-* 

pi r- Hthinlei end pLIals iT;o-r ini-in.- mrr- 

SdiarT LTilailr-r Ml flhl-T.'ii <• J 

(riniril. U's iiiiil|(s- imi lac mod anal i InnL 
ravluE H-ia.H Ip Ioqo.ool l, inrain J'lilnc 
nrlilkjL, SUM ALrtCaft lUIIJLne, LliL.aalH. 

MdbrjHlj 

ll'A OT F 7~J DtHilili uLialUliLl i H L 1 ■ firdl 
HrtLdll ut LhD OlUllier Eu tllllL LiKd iLrllllf 
u|itriL|ir In elie Idle ul :-ui|il'J., jlniiiEL. ill • 
Aina' init enulamanL. Td pr (3DdrL-»ninl insn 
•k* lir-ILere Chat irt pu cATer a vulnue ind 

r-piflpalilf TirocHHlMnn, hivHii 1+i, -ft- IfamilsE 
S-lrehual.-a Mgeu^lrr-. C'liiiarn. [II. 

CF-i;r> Alisdanej lid and up. l.-lc*.- r hut 
ID f. Prill niL i:mill iiii i;nL s~n., Jliretwrli. Cl- ' 
]' IL> i l h l ;r,E.I-: loH fki.spiinl far basil, h.-.l, 
jrd| nlines foiiii. suijr need, 71m J. Ti, 5s. 

I'rcoellec. min, n. 

IIF;it>:il E'eanalLeri- lEsrlevi, Il.oh: ELsil 

hLI M am, Fur il|, $.- Ds. IlSIilia, J'C. 

Wprtli. ’Triii, . 

PO^'T liiu 1 inithlnn uni LI nu eh Drt's 
iu:.-] ATl-atim Mierlil nlalcjit. Prl.e: ira 
1 1 fl 1 ■ r . Knnl 4tld LliLli i I - 1 ia i linliy 1C srl Lire, 

tilJJW , Pn pl»r Hr., Yarli. Ti. 

BTfr Nro rihkii -of Icmeji crlm an mtd- 
el iLrTfline*. JIuLitlul-. - 1 1 1 ■ | . L I . lie. hlui 

PnirnisEaf, 19 W#ie JMh. SLfceL. Sarw T-rals. 



B DATS, CHITgOARO MOTORS, ETC. 



UOaTHML IIuIIiI a-'iir Him lirat n ~ Ink- 
Ipe iib-uiliDi of scut spirt Lima and. nil 
(va-thEnll repulir tllLMa-ra inrC SUlllE CMf 
KO-BxLl - aniid‘.:ira#iiilil#il inaal rilal ' ■ "ri| l!« - 

nmilKatp. auLTHrdi. iiU ind n/z. 
aSeFlEPd 19 v.a-11 la (SUiipItLr UBFiirl itanL lie- 
lilnd- Hi-:: I !Ur hir raLalrf( 1 1 r, - -"hi Iliia4 

■T«i. . Em-., I !na l“- Sal. diapananr IT." a. al K| i|f. 
MkhlKin. 

1 1- FOOT Family nuLln-iril tvaaaL fUnaa 

alprl] isvi aisy In i rile r, -prtra ’TCe. Orvurlere- 
1 t-aa 1, 1 1 1 1 1 1 . 1 1 ri .-I .alalia! retf. Il.JJta, 13 Mur- 

TIJ RlKH. ffjm Vn rta. 

Ix-LTEiPT JauiC K-HfiESm—f im I A Jli, Mred 
"ICI Vik,-' H-aaipple^L IhlnK IR ,iL LAMii 

T.li'i- hIL ad 111 <UE Ell IlL $:I.E3. Trai 

i-jij idauipl.li- le In ii dajra. Hfpij Ida pt fSr- 
™lpr. MtmI (PI liters. OejyL D-i, IS Lki 
.llirkrt Hr.. rhl riaiELa 

S'ILL>rKEA3!J(K, UeiT puilIDd, xl-iPlin; b<id#a, 
rwimnL hlutprluem sr, Wip. Dcker. Ifapd 
Rl., Nil IprT, Sills. 



CARTOONING 



HLSTJa Vinir i :iri hum dn wcAanti. Plans 
ti IIP H-ardaimlHC r Kan.- |rt. FlallhILn. K ■ ■ 

n<N1KS a In a a-reul TkTLiLj nr nraiLLnl 
pulweeli. Heinl fnr fair Ir-.-r raeilnc "L 1) || - 
Him ]J»as," ilewrLhl-nr pier r..0DP dl^er™ 
i.nska, I'npulir '-So-. '.j- lo-i Pre^j. snti J. on- 
tirfa St., a'lilenga 



CHALK TALKS 



3. I CO I r PrrdnrlrT rMKinin. 11. *0. I.'sl- 
ElciJE Erie. Elu! .Is, Tlia Osirixinijc, OalikaSdi, 
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F ftlaJn. r.ldU X. ftruJm Aul. tjllriad. TH. 

["TtCrFh HliL-tf— XLhr illllipi i-itlliiCU Inj 
*1.00. Honhl LOe, ftapcflPT. lbs *373, 
I Till. ftt:il I - m i . Ill' AnerliS. -Tillf. 



W'xit_l J_nH Inni-pcl 

FHFT3! (1. ft. 30r, 00c, Jt.Ob pnnl.iKn 
dUEl [TiL IBeII. (nj (II pUkt I'C-idl Ic-d. CP 
iniVTil ■ I’.pl I,. UHL l 5f .dl ■ E St pcntkPd. 
I Tjrp.l -:1 b friT. Tklhiai SStilPPCU’, Oil LH35, 
w._ KprlnnlKM. JIiep^ 

WtSNThRflFt’ti J (PfTd*-ll*i ItlXE- nElKEl 
HIE (Birounidl 'l- T kit. illnntJMUi. MIacl 



BTAJri'S SPP.C [HI iMpidLdl it TD'S ilN- 
i mniL. HrLtwilicd rtiialrcil. I"S I r, : Tr lk*nnlL 

| l.innrFT, |> 



r-N [fi|i PdtEi EtkiAM on ApiirniTL 
n-i't-tr, -3311- lltj till So., M : mil :i |: 1 1 1 Ii. .Slim. 



MAP eUebik. TornllTNiPOffl. LO MhtS, Tc 
Iplil-OrkL i|i;..LSi.m.-. Yli-tnr flLillln, I1 l-|iI. 
IF. Lin* 0 ?s lx's AiiKrtFj., I.SjIsr-inil.’.. 



L^O RT.illPR Piir sirr Hhimt Piffcrt r« 
mliEd itinp.i InrluOlnr '’SuhohLsLi-.. T.icx- 
11 b, Elllhl, Alnli’rf I'L, lljilTUk, (Ic, Only |i; 

Ln ipr-PhdL ■p’^pllraplp. Sfnd, tivlii! Aril t- 
tuii Hlkli.p CoUjl's IHl 31, St. JuTilK 
lilin 1 . TYriBcth. [tr ft" Y, 




PKTTTtY -i^j-i-.t jIj 1 tu e Btalily. ftftb 
Lxri.'- ll”( 0«3-r. ITIlEdPlphlO. IM. 


















POPULAR MECHANICS ADVERTISING SECTION 



21 A 



r.iimUA fri.ika Irl-anjir. C^u '«L*r Ifl* 
HurL-m In (ml- imrki-l I1ES HLITf ram illllUl Oc. 

CrnnrUcr C'uirm m r- t' mi:i, jij m :-:i i- Ml. 

I. '■..'.II. i "i- - :iti i l*i • ••• a |-|( I 

allIT«*nL Liana, I l « UZi dlffrrrrf Airmails, 
■FHhrT iii-kr? 1.7ft i liilflb hr tV. 1-1 ~L [TO. 
ftHClriir MU dlfl S.W‘ i>>iii Hlrt*. T'-t-l 2 DM 
Jiff, 12 Oft: sp|iniTiL >f|w1lr.n =p|ji rai-h ur- 
^irr V lii nr! i Muinv Caupauy, laandan t, 

Canada, 

HL'A fl^K: I'irlijJi-n ■Lllujill, prakcl Jil'Um, 
CDlii'JCiriDEdtEcc J-tLi III rcnru Jl:mi|ii Tri'j. 
PuuLli art [alar.-la, !*.-Gj. AeU. Canada. 

9=niil*h .'Hl'i-I. i nr . f t l i Lj<|irm a.1 an-* 
t’JlttalA. -nireJila Scamp CM.. 1JIS1 L LlaSfn, 

ai |>ndal-'. I'alif 

ONLY It JJ DHIl-niie iclippe Lrylu.l.lric; 

■i-ap-F l.alTlan ar alrM-ail aLL:i:>i. 

IP Llmk.ll. 12 3 nllid ^Gitna (rulr Lppii'*-. 
iiiu.mrumrK.! la r? . Mi-. I ailnl Id i~knL-.ll. Ap- 

pnnli id 4 Illintrilfil rrl ~f 1 I --1 umt with 
rar!i urilir. L'ntl:..n ir-lBinp clEuipjliy. tilfta- 
rfilH*. lli n. 

: I L .LUlU . li.'s l„nlimi a. II EO'Uu 

J-IIC or dlUipi rrH. C'llimliCR Hta.mfi Cftj 

I nr. 12a.. .n. N-ir T u rk Y ilV. M . V. 

ILL AD Yin.. Jnl'ril. CHrallnr, Ciur-«, 
T'ri - j-!i r~r-lii.“ Ini a. -‘.-.1 ni l il. iTml-aiL . .A I a 

Elimp TlUtf. tlMEfS. ,UI Ed tU irprur*! w- 
■ : :.nl a. rii:li-! I I i - 1 * Ikl.-ILu. Dtpf. 

11. Flnr i*i,_ Vnnl-: ra I I'uL llnr mLi_ 

JDtfl EEN EYE URAL iLlEJrd LOi; ILsLs [rift. 

Tr.lTTFk TPBMlIft. llmlUT. [ml lilii. 

I* I eh U bull jr T'L'.-F.rL iu aiic «m »r ppy.i I 
niirJIrinll. Marl:. il, r - _'J 7 H . MjcaLHELJ Avft._ 

[Uhl 

tftfi lOitlfCA, kiPS.I .lO'UIA LOW lllui- 

^Tftfj.jnrtl Vr, | lLrlljr-!. t I >*■ TrrimiliL. H [' L 1 'in. 
liJild-T CHIP tfllC Oliprniftl-L in A'linrlcL 

F, lima, til? 3n. flDih at.. Ftalliihlptila. 

2 4P 1)1 FFMLUKT. Including Irianal*. *173 
r|r._ i nr. Sc, 11. CaftlLoa, 1-1 1ft Sa. 
JLmlJi. lf, [,«. .inivlftj. Calif. 



RARE COINS 



EH D-Araa Laneo -CIAIIl tl-W. nfll-l uni-- 
snrl n! ailimpL |1 ftft 7 j 'llfftEftlil (ftT-Fl m 

fplnt il.fO. tiareni-n lilt IPft- PftinUkirtlar 

Lha?. EnrinePtlJ. Ml;i. 

IP DEFFKm-rNT Cftt™ Sv. fin ilirfi-rLilE 
Si ftft, Oftln I lairliariECEn ElftI fill. EiEniM Clli. 

Mk*:<rL. 

l YMTfc'D > 5 H 1 f|i u-h Itft r*ML aci tkrdAln 
ftrlllnS* lirlin |.lil Iftt. Any, l!.-l -ifiS, Jtm- 

knppf. HlfilJ. 

CiE^ l:.LX>: Kii-.^r ruin, 3 ilLI[irftnl !>rn 
ir.-J LiLfKLlA 4 l!j 1 ASY: It*-!. JjtltW nilillk 
T. 1 . : S r irh ik.,^ 1 Can i 

KUHhJUS VjlTU. |fii p.ldk unlit- ft ctHb 
piiLta mj t-LUMc IP:, tlcrm I 5 c*i. k'l-iijr 

ltnn l.il). Inwi. 

CAr.trOH 3 .~EA fliilit akin^r iIk. S!fi: t'A 
|]H> AOc: Jft nL«rft in) t ■ l.IkhIUji, Iftt Mm- 

linn. PhiiCii. St ir Ijlif. . 1 'tiftj 

nET llanc iml -nlcLJ.-nr-f In mllLrELrig nld. 
tftLni. fleiJ lftc Tnr 14 -pni- lain - i^t.iLp- i ^-in 
ntplni, Y.:n li Ihj Arln-i.-il wl:h IL. liftnil 
Its 11 DOW. 3 C"I ftft IL Mjt lErkl, XatillC^- 
Ui.LbiL, M. 1,1 Blue.. U ftp L r. }.irt l.'n.iri:-.. 
y-^a ■ I I Hr! k mid. Illlll jn E". P . 

HftlLtl CfiiSKi RiittA, fftrc-ler. tnlm. «ar 
In r-J B 1 ■ . CMtklniUE LUZ. Jlrr.Erllu. LlulurL-ij- 

ftnrlng)- CnliifBiki ^ 

flK 3 .Tt SftL- Fie 1 Jlfi.-rrltt KiL™ Lfi J f)Cl- 
|.,[ r r.ll- r "T E.'i i! .IT rrcnC. 7 i u ye r iMIn 

i*Vi.. T.i Fanlilnt. In . I __ m — 

J.l TO HUG lift'll nail mr old «Ih(- 

Mirj TFr/ TLl'iyhlt. lito nil Dill miAnr. 
Llfl pniEF .1 !Mni| IP miLa tor al InatrikH. 

i r,l!L I.JIIU ImiL, CAP. Quu-liHteal nillHL 

hui end iftlL Cfttn FleSlab*, Btii S, 

rj my. y. t. 

T DEFFEllKST C*|n*. II lillli ilU till' 
Ini, Sic-. Ciejnier'i. 1 L 1 I Inninfl. Ealn- 

inart. llnrylanil. 



CAMEHA& AND FMDTO FINISHING 



AN 1 in- Inxn yaur ramiTj- Inaitid «[ 

HiantnH. |b« 1'iiat )i.s!i« il_Jf <«ur>« In. 

.ItnitnallitlE l'lretrorn'iiy Crtt-inL Aen n? 
mhF y>!v -aiip-ra ;-Im flip iiiLftieLnt) . C^mpppCTL. 
J.ETtrilCftT). TlrftrntftHftU) -iEfIiiiiiiI. Kim Hunt 
junnftFr tL(M wlmrt ji.j lln ; -dHLftilttil t-niTt- 
1 linn irru|i*Llim. tVrllft fur T: r |.;.ik iDilBa. 
Lrilvir-il ETiPi'ierapiinrj G®re-jc-ni:Ljii. Ii«|iL, 

LuL. IU H'M afifil Pl„ pgcvr Ytirlt. 

2 D TtJiFEinCre 23 s. F 3 Ij±i dS'dlkpcd I A** 

] 1 r L11 1 , p L-r 1 1 nriintLiy SknEpluiL, CHIP 

jjcifrhSIl. 17 hl..|ryh 

llKYEEiUI' Anil nrEPl S'rilT cun nlrLiirr-r, 
MtuplfttP In -ltiJC-l Inna lPft .Lhil. H FjcieJLL, 

Jr , IET m. !|..liiiri :, Ky. 

CARXF!~E. IftnfM fl :.l ..lil Ji(. TCTk.lrti.ls 

nCalcR. T-M-rr'-lw c I'lnLn Birr In. BLitllnEi 
IDlmuii. 



flATB !ip£ — Ctnin*ft TTHTO-. BlnE- 
Pldr pilEP F5ft.-H P Wily KIP. 111. ! 3 All 3 i 
tiHilican arrlsi III kiuliA, f:.7.-P ilrnf: I L L-- 'j - 

Inr nrifft t-E. only f L3.TP. A j'fi [^cCmin 
i .1 1 -Jilik aptekil, wlLh f-.i. t Itiu. 

entr til? ftp. All irt ILkt ph* anJ pjIJ an 
Irn iIjlla LfLil puLfjlilftr ur Imi a.-V Ijjrk. Aak 
far mT liiTuIn Gnsk OnlcaL Cjniun Cu*i- 
nny. L'jJ k.iui Ii wipuii Aviiiup. li.-;4 

gsj SOB, CftjtL gft, 111. 

r-. I. L-: L ’ L-L I l-J 1'jrk.es I ■ I L,i I ■> jiiyaLilrt. Ilia- 
■Urn-llrn |lmt. Hr U'wtli ?3y, 3i|LMdl 

vir x. FYE-IE'l. TCHrnni. Minn. . 

!MJM K'i il 1 Mi fipir, A1 liHL 1-1 l-armrn- 
iha StuHP elii rtn call J Tlir E'ur-b. p.LnE 
l: 1 :*i 14 rot*| ftlis, pnvJiirlHir II Tu lifts p-Jr- 

Cum, Fur nnlr |7.E4. llrtml nw. Said an 
i 1 . n ilijt IrlsL .l.lK Ful but 1 1 L r £ ■ 1 : 1 Ivilk. 
I'fnliLl E'psifrs r'tniMnr. -:>o l>aulii U'lisdi 
Ab..iiuP lin-in.. PM GilA. FIiIjlml III. 

BPECIAI. TrLiii cirt-r: iitvclw Ine nny 

fIm- nftL 5 cfnti: ntlnii il CfAip- w*. Ttraii- 
c£ful 7 l.vTi LnlsreatsirP 2ft KnLi. dtn>] Gyr 
pporLil liirEklu lint. Itnipufta E'lnJIu FiiijhIi- 
ins! cTiiliua/. 2 'IP litll Art-. r . 2 t r ILojucilt, 
A'LrtLnla . . 

’p.:.*LSII I'.iil Dir |:iiii! iM>|iiilml,:. hVrlLr t& 

Infu rui L en. I>. lHi><- Ifg) l Y Rnr lu a. WlP. 

FlTTSl-H 1 Iftift Iftrild. U rrlr.li nriil IH.ri- 
ri'u j:-..] nnlsieftniiiit ftlErr 2~-:. 23 iftprLnLs 

:;p - diiiiiMir- ... _ I ir.lim-i I 111 , ..3L-Q. 

TU.lL (MTif, bnnlsiiLiiK cnlL -r , 1 1 r Ln Ll 
ftf *LTh ItrsnILfnl lll-lnrr, pnl^rm-i ' rnL ^.ir. 
V . . r -I J Hvrtirv. 11 Ltvil'-.j . .VI- 

lisny, N. V. 

Yl'ATCn CnniftTii.. EVLsriLy sipniuirt, sitiy 

tlftft ¥ plrlucs. Ciniplntp miLIIE — pml 
psL-J Bind [ft* acansniy Hit — cintTn-; Lnd 
ailp^lEfa. CiSMII. Ini-. , 2U V.Y 2Jia-J St. 
Xrw Y cdt. N. Y. * 

YOEJR FsPnriL# ft uli h pklprt rntiTcriJ, 
> lit Ei7. IP:. Tlii':-i Enr nusrLftr. rain. 

L -: i -r ■] baaL iiriillui Inlay, A Hilrr.-.a 

] i arm f -7 rhocn I .f..., E1L Eraurli Ice ULJf. r 
l.'iL-.i A T ft lliQa. TiiWL. _ 

3TAKJ1 lEsitjr In iiliSIiiRriiihy, P-rthi 

i|ii:.rkl j Ll h.mir y H TP T TuLI IllPf. Niu- 

plan. NctliLnp llftit LL JiupnrLmra viiiKnia 
ILff. AIiil-tUtiA ttrlnup nl E'linlnpirniiliy, Ihrpl. 

::i:ip. :ii;p; MihiIhh Ai fnni-. L'li Pru.y. 

ll.vYE Tin a rsinnn-T Welti Enr rrw 

pa-i I.- □[ aur Ely miEssInf. thruln.T hnrr 
la ftiaka Peiii; pkLurrt litH l-sIil nancy. 
AnsTtlftiii I'hiipya-tsBtey. ilfi Camara BiiuiS. 
Lft'sLcn. if. ftlirs. 



NOTION PI CTU HER AND SOUND 
tOL'IPUYNt 



Till; fkertf of millac rf cn« r Btrlne 

1 1 ; 1 1 i. l li ma I |r.r in-nry. It aa_. ! I ■ r C L I □Jt.firti 

No. El IP 'Vat i thsl. Itoak — "llw ta JfFkt 
Tflur fln h jeiiiir FL'-iurr- nHi," i!m; 
iMmin. aulaaatk nmoTiF (Tm 122-5*: 4oP 
It. l’*kp I Gob. mistif JrlTK PAijracnr. hp*nU 

bell, 111.? 1 L h. iil.iini.1 li: IJi-VrV HliliililU 
J.linift. raiiiftfa. F;3.5 l*W. IIT5.PP va Inn nL 
133. GDI J 7 ■ 1 1... : r- 1 ■ L- nmile-1 El mnlar Prim r.r:.- 
, r l :-r, |irrJiK-L r-mitl L t- : ll . f . ? E.P : Ylirinr Anl- 
TiatrcTiarift IPnin. wand pcaptttnr aru! lt±- 
[■lili.-r. but (lid. Mi ««ai^la'r l ike im>C si 
f I Mi [rr^a null Inn Plrlnrs film it rut 
T.rl.rs. P'li.L Ar in icDinpa far (■>. r srailaD 
It Li. I1uri::il i|l-|liii Nn. 2 IP. I ■ r jiiinm, 
JE.ma . ;lML ranmr»< uxi 1<iL *-->r.'-i.{. Itiif 
Cftlhtl-i CainliLDc, L7J VYa.L MjiI-.iu. r-L., 

CkirsEs. Ill 

I1.21P FOR firm. n? I |iliiilri^.|pj- tl-iry. 
Our SFlat dinarLintnt n>ld unkna-ftm nurlir-r's 
Htdl - 1 - : : V fftl ■ p Liraiiml. TC# ri ri • r 
marrlsht and lukmR in kuHIm irarlrt lar 
lilkLnf plftiUHi. BftlAf lurtied In Clip 
hrait aE PiKlftS plftlurr llniujlry n-u hcs«F 
TirraluraliiA traiulfp-inMEi. LNi ifa-ji.lir-A t : 1 1 3 , 
Kma li.ir.-ilr-: Unlirri.il BmillCt P'amr'iPF. 

2'ifi Kiw Hlfli.. WMi«rn nnd LMorrs YIaIj. 

EEftlllU-iFjil. ij'slli. 

lE.YEta AINU. C.'3 L-J thftsLrs pMjfttiKl, 
Aninilhriijn, Lumtalilfp, ^lupllAm, IriniF. 
CilftLae ujltad. E.OlE. Carp.. I hi ft ft Eiftsd- 

wjy, Mur Yii rft, 

I ' ’ I ' 1 1 I'H-IS 1 .1 -3 a-.T 1 1 1 ’ . |iii :: II -.r 

GfLHilEuI ufuhaF Pi ram i-i nr LiJr. li.-liji 

Film HitLIii'. |M fi, JniiiftLC-L. Nr4 Y"y rft. 

hi MM FILM 2ft FlhjL—TKi'.SL, nilurrUniiLl. 

rla. ArL ■■■■inuiraa. inund, lEIrnL pralit' 

Lirri. t'ft'-i : IT-ll! h jE*l:*i ill yilnl-v I: lir: ry 

ninir Eirr-k l|i. YEnavl Si n: * , IftClJ JkMtftG 
UrCLj'l. P fn- York CYlty. _ 

L-'lLlfE 1 fin 31 ItiTRiln !bl>. llainft lEwLaa. 
Ihiy US, ELa-isn I’-aiih*. 

[ftp jt 1 ., lasEYE. i_r *rj.r,* nsiti, ji.nn. 
Limit ilium F in- bln rttilosn* anil C!Jft-lft 

inuconlf -niM Nucin. FHjm. OslaiPuig. III. 

WOBt&‘8 Qniinl '"Fiajlrti FUi*' ]« 
MM. (Ilft-Ap 3 Srftll. ItftHP ur p>_irhSar. TC'I-ltS 
Ilrmnun-ay F|lm 5T ChUETtl SStr^fl-i 

LEftrl-ll. Mail. 



EIVHOAEN LIICI 3 ft. JEftITuiLA Flint Esri* 
lift, ~n Ociiai], ,'l 1 1 -a r j _ Ni Ti 



BU3JNES.R I'Jp F* ll H T U rj I T I LS 



l , E._'.iiTJ. !\ inilmlrar* off'r LlldlISLrCpil T - 

mm an ni^-iirimlly Lft ittrL a l,uiine>i r-C 
thftlp sun. hiulmraj-Ltirlaaii Sri L" '. M I * ■ nm i-l ■ 
Lbti. jpjTtnln. tti.. In E'LaOra nvl ourk-la 
ImLISthO. 2 r IiilLcIIlI liiLkiaL 23 ft SEttllyr. 

IluuLht iirm:c|p (unMihcil r-:a* inwd prwiur- 
Llan. Hiu^ll jiiT-nLiuriir lirlncs hit ftcLurna. 
Kl=»* tils rr-uii. tju-taLrfd snsdl am mCdid 
ami this ILru mraL* ilvt- daiaanJ. ]Ti 1 trc-iLln.i 
lunk If t mail'd Tnp. L'laiEni lndU>lTlh'a. 
IJw:. JL, 1*133 TCiaMneEari Aranut. Nwr 
Ynrk 

Till-: AmrTlrarL Tnr NtrlnnRP nffm. np- 
ppriurltlftt rut nn lyjJtpftnilciiE i'..l pnidltifela 

limaiir-.h niimitarl iirjnp A.iiur! -in- *ilnili,-Tiu ■ 
If you bj.*« a tiiiaLI cydra In ill- to a Bark* 
ll™ and ara ladam-lfd In (uff and npiflEI'? 
y.ju ran hdib a iinall miLluy mart In UHi 
nr*r Ji no vhlrh. In. arrlti- of hard ilnury. nl- 
r«rc an OSftfti^liVul Hsniu In Elm rtplil Illsll. 
Fur Tria j.l:. L.-y sml InPcnutlHi ar”.|y kj 

Tirtllr.1- La AxprrJrsn Ti:j- l.-!xrliaimn, H K^-l 

lid'l r l n-L-:.. yw T C'Tt. 

l,K.vn?r M .lEfilftlxInp. Out- itlmtini' ram- 

limlLarri. ft- 1 1 1 r 1 1 J |r.|u : — nl- 1 ), nr k-ru-ilift-J nH 
ft^rf-reift. vcaLlhaard. anivklna. ifPfm- 
i.|*-H pnlLb^il n.ir *lr ISbEl i|inrkty. 1 1 i\‘l J r - - 
fftl. Ovr i 1 U-vl 1 r fl mj k : ft ran i A lamli. ■!- 
Lam plftiuy un.lL-riut. Far aacaltlH. italw-i. 
ilibiiilLca. mlaiaaxa sift. It till rftVkL-ciL aftlii 
tllw rar H'nDJt- alaibLa mtarLpi. pnj ^ - 
iltf iiLiii Hlrra-ilana id use. Addrftp; I'c^rll 

EralCln l-' . tBrayllnd. Mlrll. 

VniOLFK.tLE RupplJ IftUHrt. ne-JTly lillE 
mill Ian aitliha. Mr. lnLryoibin=iJ Atnay, 
CLiw -Lmil iI. 

FR-DFITH- On y:ui uttn Mak», wll 

1 1 ir in imiranir, FnmiutLT, nilft* IftYTEta- 

IfjJf. Y iliu Gift InrctnijUTfi Tr'n. Cllimi 

Cl iFTnlit. H r li d M. iLu-lim, h'll Ii-jiJu. 

DAREpAENi* — l*iln( i|iray nuillr, fi:...| Inc 
rnit Iris JrLrs. Tftimi — Lrial. llflmlrft 1 'itnL 
bi.rar UT-hanRC I tgL 51 - 522 . Tiff. -UtllD. 

]■:. |lr | NOpL -da A^nunilliiK- ift»ty-.iiiskEiift 
lt.J biaEL itiftr rarflsLLan-i. " Tnrpn'rt CVn- 
[IL-Itf. 21 1 - 1 *' 1 'Lit.liriilKn. PayPal. Obla. 

TTEADT 31 RfL| I JtUYl AnjIblmS Aet- 
whEK! YaaFi puiacrl nl Ion. und 2 fi ino*ls 

nnrn — ft!.-. TjjH-afi- KljliMifft, FcrtpImT. 

biurh Etilwta. 

jEAElK LGGEi l'r*ai uiim MllnC it Hi. 
Wnaff ■TCt-YLk ,' 1 luEftr .1 IMU f IL-.il 
Corirplabt "ftDlrLylir' IU. IH.T 5 lH-» 
Li.n-tp Liiii 1 1 II j-ii J.De Gif aeftiii s afEir. rtr- 
aular. Ilftnt. H-M-, IT Ho. HaHiaL. OG-iea. 

ritliO Itraki mall araGrr basin'"*- Siahii* 
nnarr-ri*lPi|i l h:l- rii EEi ralil, Jft ] .- M : ri 

iHirra-l. REoeklcn. Ji. T. 

MAIL OrdEE Guilnni la [aHLnallnH, YEiny 

Iiurlu in. a.:, mnr rtaft. CftilUaPhilJ 7 »*- * "I*-* 1 " "• 

prrtTC-al rrr.j.iri. I s rn 1 1 H ■ umiarLuGli Ifti. I 

hsLx lu.l atftt Hd yt-ars tiPETlcnml a-ill krlii 
|ui mnkn lstfi*. Hum] 27 ft [Oft Lira T L 1 1 I I 1 1 1 ft 
boofcMti. El. ElTinJinr. S 3 ) LCrvlh. 23 iL. I'lUl- 

* JH ft ll Ll- 

lEOirKVi'iiHK 27 Ntff nxnty-maklGr 
I ii| 'nuban nLl AwHi'-y. ClnilnnatL 

IjjcJ HfflfiUT aiq^lnr muibruurt. rtllar. 
Eilln plaraa. HuppllM- rurnlshral. Frw l>mrk. 
MV= 5 hrmm YiTiurrrs A *lprL*tJun, lYL-'YGL fi. 

Ha r k. Clhiltnim. 

DIES JEarriv Eimrd iusktnK Law Jail ran* 
rn'u Llr.L -.icli', ia,L-j, -Jpra. ft:. Nr«. 
TiflhraE. No maids -c ra'ilj mala uic-U. 

M:iili> :m;, ii ln-rf. E-.ft.GT £fp .KII :. nplnri, 311 ^ 
slnna i: I. 'y-rlnr, ernu-r * mi-— ptalk. IkTrA 
Cio', Olsirnfi*r J^tccftTlsi Ceuipany, A 1 IrMap? 

□Ill- Mi nn. 

O-birTt^Ef Julia. Ill iln'rriylnll. Batik LDf* 
BUIILlE blpeil rtr’f a . rafllivC*. $ 1 , lYatl-ar 
narij^lllll' E Tir, aid 0 *1 jf.llljl.'irt . Fa 

OTcINJi Out iIlELjes-E Nan-rarDPitll lft- tool 
Just apt. b'rnrlilftL any I-- : -.. il OVtE 17 Mill. 
imlnpamlftltcS for LICf. KrmrlfBr' nnruri -.- 
isrv. y^lnnHId miin«iunlty. Ikirarrher CptLr 
111 lift. IJ.L. Vl-JT-. -HU fill, I'riirlh ClLlrtKU. 

lilln.ilL 

COIN JlnrhlnH uiiitliiiu iriLklJii XpLf nm. 
-or filht IhntLZB dftQTf lilun. t"L n, alum 
you Lain- In K>t l.'.lii Llili IKPlIUWO "ft - Inna. 
TCrltft EtW Erff- T*k.n Trlmi'uiiL L '-ft 1 1 1 > [ LLl I Lr>! , 

lft . *.2 TC|.lil:i*lull LTTff t. ]t|HEnn, Mirj. 

AfT.tXlNC: I’rnlllP Hmn-lnR |n 

y-oiir ffllar or -HibJ- HLe *m«nd. LUc PrlnEi 
vbalil lrLft I " r.inii^l i-m. T.'luLcd M 'LL ll Tt-'i 1 1 1 Eli. 
i|naLflra. 1 Jl-[.L. -1 »■ D . Ottrii-. ClLy', Hlnyi.jn, 

J, ItirEJ 7 FItOfl ItaLiLrif l ,J Fan TpLe immir. 
En*rfStL[Lla this- r,fu. nrm .!|-:1 IflHuatfy. 
ssuinl tur aur (trail l.mL ■'IMeLump Ln IL.li- 
f^aEl. ,^, Amrriaui liuillrnf ]=.JuairLa-« r |]J"j r 
I’mimimiL, -Cilia. 
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.HTJUIT ih:a ILLibll Jlifcirifi - rn^njFu] 
PrmlUPl! from \T4 JlEOliEfeil Jul-miiljH al M - 
ehllKTf ill I riS- r'niMI grpstl irrtlllLo Mid 

■ nJiinr | H>Ept 4V|i; 1‘Jkldurk: Pol lih-plalnf | 
tVUrMrr: ]‘tv JujU. It eta*; Jkirac idhEn+lioHl 
ipuLULLdi. *11 IlhOa fl.t mi Jdth unroullod 

Nrr :.mii rmirj (iltrr ilEIJt^ £!li<- n|«. 

.1 ?.Mlt | F Ti m P I. Pljtld*. l 

"IeaKB - j.rtlllrla( mirl^c,. l,] Jt-Eluj (limy 

■ Itri. ni I ir. I: .III ng ; urlit.: uhr Limy. r?HVf|- 

lk!i liiihlHHi hMbndj, il :i nhAflontF. 
JTI.TP. knEIPE-nFLTb. llri'i'riMr fnaindd iriol 
Hp-ri it E-PLi rnL IndWi AlPIlLm IkmnlOl 
Hr, -lnlin A, rPTn. "J13 tilled* Till* TJtlT*. 

Ids AheMh. cmr. 



!'iiil En-ill. rrv,' 

i:ni[ HjIii sei-ctl. 



VflC Aft lo [TEll'Tr mlmr* *1 

hsniP I'rr-'il r-lp hill Inr-ii I'luLUfiC ItflOpirl -k 
Idbiiwir*, cbe_ WiLto bprLnhld. I'litm. i-T. 

M.irlrm. In d- _ 

lit E'.jhT U lSicJiirr r-miti.liile .1 maray iiil* l~x 
□PfH.irlunLUni an I dlslrtbukcor iiriry<uSLlnn 
Uallc-I kr dim#-. E'litJEihine 1U Ik 

Jarhmm, Ck I H i M 1 1 1 _|^ b 

HOMfc! ImluiLriii ?iliLjj;liir. E t r I r- f I ■ ■ n . 
Ncbr . u, llli li.r-k.rL Munif. ■ M ja lti£ 

^iEII CjClPP-. .''' inn, CPtk lOC fir E. 

UAHS UC' to in TTfri.iy pt nor" cniwk-B 
muihnwou In fmi roliij ■_? ihEst tl.lui- 
I r: ! ■ .1 liiioklrt fret. AmnrLCF-Tl Mu^hrail* [rt- 
dus-lrki. LLd. . [>mt. WbL. Tqtwieu. Pnt. 

MiiJI#TK«r dnirf itm?. Cft us iotp-Iy 
vluj drug jLok wiMi laftnniktLaa cLri'i; 

►t*ffil> iiiiiin*r| pf^j, M fi|-;...ii |>ruk Win. 

Th |r-Tif£ll la. «'H. 

MANIT ACTU 1 UI— 2 Elll lour cwb 
ieh, niriiu, E*mlb<i. »=«|ii. Mffnipii. 410 , 
J'-rrn Im.klpL Train J ijjMEkLOfJei, ] ' j Lj :j IV. 
UnnU. Chki-ro. 



A.LTi-lLJWr >t!.rii| ? ispldrv il-ii in,:. 
I I r 1 1 1 1 ■ . I ' - (Ori tE III# UOmL Or ti'vi.'iil Mu-mi.: 

Ife Imii Eli Irh. E.fFL-pjur. Hi I TOlCT 1 -. Lfiir rosL. 
CrmmErlaL [.isiEnc, emhp p3umi- tihs|*i'- 
®Larl* i*mlcn (oCTlllurE. fllLu- 

41T, llri III It- INOlila . vink-.lyrr ind illm-Lru- 
IMns rrm. flirlii. llahljr. li JinrnE . "fi, V. 

TUD lLEI>K"t' JlbkSlig iuttkEi. wl |h hrLp srni 
iLin t iiuii nr-p. nf jraiir pirn. 11 "iIep llUntld 
J Ml rr-m I, Alin i>liLr i l .ITr.. ' *1: li Men. 

i : i r h: 1 1 IiTa Ij kiutrt I him lilies miEifaccuE ■ 
Inn fsrr:. irEih eael-oIm* WMk|ca ^|w- 
Muni. Jci . i mil min? | E.fr- 1 '-':. Ch*r£d 

n -i ■. i|-|li|e. UE. ViHUMdiK, J7"l Lii-.'iiirk, 

ITilyira. 

T35 



Ol'IIEi.-i.l-: PlllB \i y-m'l mij imi 

■ 1 1 1 ■ 1 iTiwhinrr. I in lni.lrixn.ienl rur Lllr. 

- ' “ usr E'. aoedUMU, i fijd 



UAH R Taur exn. p^nduEEi. Employ i.s«nLi 
-T-nij-wlf. tnllrt ullrlm. snip. iilndL 
IVn firmlili rr.ryl'!il.-,r Vilnililf bp^tr fTtr. 
Mllflnil antoufle LLhirtEctlti, I E>I] IE, 
r I — n ■ . I . |tl-"limrm! Ti 



[?.nnn hkh it ViHue nxnnnlu. rnL- 
En * f| T niinn Anel-danti in^ tmpr- 
ppjMtEtv *EElEUlL'^E F kllpyi anil inial raai^ 

kNIfI'i iPilrrliliL iHiingEi. cuncrii-r. eLuei. 

IiuiI ti, inuthl*E*i, III -p (.rliLiik. nni TI'lrj [Q|- 
■ ■rl.'.I BltLlll. dpElnC El*91. IiIjE UllLlunL 
»r mEdih. liwifhpld Tnnnulu. 1 e« crc-i m. 
mnfrr-LSiriPrj, cbpwtnd *En. |ip|-dlTT p«L 
■r- ■ r i i , i d r 1 1 1 ^ itrmLD, L-nUrLfuiu, piMi, 
rinjlihni, prripiri:>f . pnndEmrnn. finnlnf 
furxt.ol.i, fiihbpp, ihp, fandhi. sc< > dr''ini. 

' ikl prtpiftUdril, |ie : Tl^va, vijLi i phuDiii, 
Prpprn~dn[. r.-r:iht m*ttEltliL ■ u--i VEiiEt 
fur ' 'Mr|p|il I fir A rnutlrm I InrjrlnvnjlJ pr 
Tennu]n. r ' irhrii pAEimni hurls jmj Im-il) 
i-JT IS. hd «nd r-istkl EhiniM. PppuIje Mt- 
rhiml.'-i Pfhg, lLn.irn £|$ 9 . ip} t. UnUrip 
at.. cbjEipp. in. 







“I he; I-. 1 -|. a I r Eiirihulb, liP-fl lir^IlL mailr. - 
I'lMIllr- UllllllET S.limpriJTd -lPi! TuLbudElkf 
Ccmtoi. HfnbLri Eiri-, wiliuJE pxtdim at 
bflkl- Chi'. : IraLly mfliirTfJ WlUlPi I EJ.Ni:- 
ety. Tfct s-jmplt. Unulile I'jnimli ll.-Jil. 
1 'lirinLril Elmrjnfc l«liuTI(urL-EI. !& a. Ullill- 

]km l A hl i Ch k lr.lnj. >i, T. 

til.ULY i-'0P-|.JLi pjoiluip p t " I il pullLrip 
preiluiil. AIL'd.-xa. A ■ ul In I si Tr Irp CiLi- 
Ing ]S. TVxsI r L~b.. hV Li :■ 1 1 j Ti I : L i ■ Ti . D, H 

AW E.'i.imiMli nr trndp rr«rps| WPTllr.1, 
tt.W. L. IJ. Kff ImMLE. 2 MU MiTli llAfp. 



CAP EE I'bEil r.-r hillli-rilltJ. UUKll. E« 

hHn-'lalh TM iilaV AJn 1 1 1 -mirEE Eat 1 1 : i u: i. HA. 



V.1.HE HJijm-JI. LlAlkrL ffl, Ircfi |S. Tan 
rmlcTr fe-UIpe dcHlkr ppr month "hnrd dmPF" 
isri Hiicdd. wheh th* ULdEinr Uuiiii 

llmwll l A 'w ikEkar. Ibr kfard. IIL 

iJET'MJRSLTfrN'-niOOF I Hbnr 13dH -fpmj- 
^r■! ; trM:llLnt-i. ^, >:iht FnnMZhtvrfJit IDSD- 
JL-.12 nmn r. ifwilrr. y*ri |rp Jill Inn "isnir'il 
cnil'jfnET. Kirn Uli.dD. upl di Mr. EfnllmbLtd. 
pmlUllilti, dtp4nilki.il*, r«>:*t. iBJtppmd- 
4nt, IkgiUdJliLi. EllHlUBablB UHiKL-iSilkEJ, 
ivimiiirip infnrmptlnn kin. ITuhliia lA'hiipirp- 
jgr. TF'ljgtiiilia. 



FA&WiifT iHp K-fl ItT. WMldErtll l dEUHT 

miky-i jrk-j. |urn-l:.ln, tn*iiit-], iILteo, *hKi- 
mL“n. p-likrl im-rth Th*i ■K’tndli 4tmw- 
ELriil'.n hrSnpa Eu-1. mu ikln. Miilr IUm 

r I r j I r Cii, ] irj-L 2:;, rL:.l,lmi A, Flutblhg. 



SRT.Ta New Him llghL K a* llpliEi'r — 1. H'IiLs 
i: hill'll L'T ft I ILEEkllS UV Colts J.10U 

|i.f4 lira.; |4. UP p bhal. Huiriplt ]■]■■. H-, _j:-: 

|)Ml SITa. C'n.. Mfsk rXI|y-r.. TlTQ.Ifirrl, 1*I. 



j..' I.- jn.L ULsIrM'ULE tnLT^lurir.rr nnrhricti tt 
rniniiiiii rr. M ur-L IP* ilS li&nl rf 1 1 ‘. !ll«r »c 
hour nl -tnrt. lA'rMp fnr -tel! hi rl Imip n. 
AUotrt MSIli, HduLp Up., SMS ItamiriULh, 
einrlmmll. 0, 



FDBHUUtJ AND THAP£ SCCItPTS 



Fnni: .Vfir rotnloEue best idEtn. ii'OTli| r i 
In™: prlrei. FrL-o dcLIvit?. Mcir ityla 

, ^1... .... Ik. .. Tivr niidri. *Er, 

i'llr Ntrtlo Itpucrvlllit. llkii. 



rOBUETLAB. AU tl&3l. tlJJTintMIl. Cat- 

alcir frrri- Hpirilrrv 31 , ] i az!.rli! ELI, 



AJENT9 WANTED 



9T.TjTa Ron I Mb. IK# Mri Wlri til ILtp without. 

Nru ncrHOCnl Ion Ttpri'snitlnn mmlibm -l min- 
llflril arl.rii fipEXlfnEEl pr J7.ll join. ].1D TDOd. 
uh| »impL|± eirhIuEU. Nrrri 1 -pl*n, *IcLU±IV* 
Ixrp It ■mt. rjjTTrtruc opornlunllj. Ad duldt. 
]l - I II r, liir. , 113- 1ST Wilt E3*l EDlUl, Zi'CB 

V .if L- f'BI-r 



xrijrsritE 31 * 1*1 inti.,i,i„ K rtth hrbh.i- 
rns- ni: niel-ils 1n-fnntiT ^nrpsipt Tuml- 
Lur« olpLb niB. |- JLi.hr-- rnfnLLpft IlhP 
iqiglrj UrtlynLabl* (3* *iLl*p|! *|ani£iii 
iinOt*^ akrbploj Ie». Mirr IJ. AITc. . Units-. 



A-finXntU flblAimrit, illiErEhULcO*: D*1L 

'Thu" ppttfnls hnrlErj- run*. P‘p Ft tin 
hi Lli-r — 1. 1 4 upDii. LA J I c 14c. Kir Com- 

PkW. ”]] th'rst. ]pihp, 31 iiirii-j^id hj 31 imi. 



JTJir-L iT T.Fl Tfvrh By HrHiart id F* 
fnwTi mif- tllf*i Iitoip t-rlnis Hh Mkitn- of 
*OpartnnLU*i, Idt-Ji. _*I e- puJ •:IiieIIiUCiim 



lw* 3rvA->:nv qinr iiihirt-. nine 
*f IkNIun. tl'hkl mihPF It 1 1 Alt No Bind 
cm UlPIF LL eut. lti-tiLIp BflC. H*rri|iL« ■ml 
■ah's pim U-s-. New AltLhPd L's., ilcsh 

1 L M 1 . ]ir*iir.jt . i. Pa. 

-H.M.ifc niU’irl Ddi ind (doted rip 

fck EL C t * hE IklmliriTi, ntlrni, Lrnrki, il|Ca. 

iJ"-. -. itiiii'.. IJidllr i.pplk-j. TvcuhLIe. Ah- 

t'.h , i.'h: . ; 

ULli'k. Khsy Humor. F*il irtieT BimpEc 
Iflt. I E l ] 1 1 Mml'iu|iIms- 2 iI |i*rhnkii. Srlli ILn'If 

JlliJar-d. Uni l'il-l 1 . Sprlnudokl. 511. 



.1 1 Jj> LM1 IWT A :|i|l 1 1 1 1 1 P-Tl I r ■. 1 1 t ; 

r-rtr Ir.Trr: In- : s.||; ||to n-lldriEo: mm 

*|EunLi VianCi-.d ; irnLp pkiij, AdLt-|/-^'- r 1U h 

Co.. l.kpL . gri, MkltEIEfL 3rLtl. 

Al-i h:Ni'jj i Hin prnllii mLI PLI'-onin fLI- 
TPJT'IpLLp: TiOdlah. ltr.klrH libuiiy pfffCi, 

mnns. krtr. hkliirwm ILttuioa. «Lr.. -n-LI’i 
JiUTE *|]L*f. RUHhunLfpJ. Rllipcilt 0 a. 3tu. 

A. Tins _f L, . Now . I l*rrp. _l 'o tin. . 

Kl i . 1 1 LI .iL"K Fillip. - _ l- i ■ -i sTItl |;ii*r*iiLrH 



FRJTR rikh^Et dr r -rll'rr 3T ptir.j r^r 
-■olilnp SM-1L0D TFEOklT In li-rio io nni.-i. 
klalcrsi nT jnnr nrnii l-lllr Cn.i SI I f.ran-3 
Bti. Kgw Tat 

Oil If JIDDA la ErpEfl will fimliti foTmUSli 

dm£ tEdilP lEi'OOtl. A! I ILnid. Llxli Ce«. 
L.'. ].. 1 -uii.iDlr.Op, FJi. 11., 223 Cl ltJjIL Atri. r 
(SjTKUIP. S. V. 

FlftEWffFK^ 

FElLRWOjLli ^ — 3f:,fc|. jr*?r n*ri, ]:.-lra-:- 

tldu El. aiuriplltp Uj., Fund KbFhEira, 

glUftHTkl*. 

I 'ClLir: V,-| pJlI L:-:, ,1'J ill- 

rrrllnps fl in,' kun-'bi, [ini 4T&. Sbclnn, 
lodlrin*. 

CKEHESTHT 



cnraic.1]^. rj'liifaUn-y g1i.-Narrp.rn ir.-l 

1 U-lalnrlml Kupi'lv 

r C. linn Am Jim ln .Ltr. X. \. 

a:ilJ3IICAL NircElmEtnon' ]loridJ:.»fe- Ivjq- 

dcPili pr LltKEliriL-Ejl::., ILIUStrktnl, filV [aail- 

, 1 : : chbnirjL 

EuLllDEUt IDt. UvLClJ CbomEoil CP.. Jti.ii! ■ 
1 pm, T'trmi, 






Ml k a ltirk |.;iiiri iil^p, RTf up |.j W.V 
cwfclnf bri tliii* lO-.-OOii calil Del role 00 

ilaV", ann^ft Iirnllc. llrriliriir^il|{;ii IfinuflpK- 

Turlnn. D^il Fniirtwnih. lidToJL 

A MAKING" Np*- idnwn rJrthm lima bm- 
llhd OlKhd pLht. 1 Di 1 1 Ell dOm&KlinClirl. 
fia.b ■ piiLn mIci-A Xu j I .Jr, Jiunji llrns.. 

llonai Fk ■ d . X V. 

AGENTS Fur FTp-nsI irh r l-omkrEd. h. in.; - 



tom. ApprDred Coast Hty^tkoiplne. Ufui. 
lioify ■ tUUODMF, Fin* (Siirpln 

ITeo. Sadkf I'lPdutili. j-3-lH - rror- Chi. 
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UOUELKi-ETEU fisIf-thuriLn* 

li.-k.ir-., (.Ilf- j .-[I. 1:1 led r-ei^plo l.lirc-3'l 

LIikii: I -Ik it hr hsllnfl klANi.; 

Fir? fVHkJ llthL KdliipLCd. DJITlFUl 113. SjSf. 

A cpnbt vrantryl. Win. Cba Ii-j.'Lj.f ■ V'um lul I d. EU. 

YOU" An n^nii La nillitv UjlbfLFE it 
hen* , J'rollliAly hui-lnfjd nlnUrv kaiwurti, 

ClblLfflFd F L-CL-. Wbitu Kvtfl£j.lL. l'Jkldr. 33B, 

llcrlnn . fml 

AftENTH jlinL rkncuriLn. ;Hl-JL lKi_:lfuL 
iiHhrtr. dwlnlndnn rarditfn ratniiii j.iiiiiih. 
Ttlul "ni iii ^■■CALiiLnc f LQ.Gu v.-itch Li -Iii- 
pi IT ligl fa t ii n I T tli.OOi l" , F.rl|i-±lkri ErM. 
(Jri'-.iiiijj Stunned., Li]u '■Veil LJ. New 1,'nrfc 

£LL L .'j 

l-VA Ik — Ej i -1 U I J h n plk-.LrM.'i" >rLJ 

MiHiiii.ir irruiir Hr? nnra*?n. Linputlmikl jv- 
pon unLI L" iiiiLld ii piadtaiilie biiiLMdi. 
naLEBb Amrfkko- ffanilit. l l kad. 

PROFITS BUI Jinn, a htulBUSi. ImcELL- 

IIilIv. ninvuilnt, Llnyn-iinl Pnlil ljjMn r 

I ji-pirtw-iT. N ew 1'nrh. 

jl Q ib-N 'J '.H Llnlll T 1 K rmib -rU'FihW' im n'.-n* 

p|?q nt thd- mcocTi I'rnli’iTil i ■ r L t- t s rutln- 
u' m. unite tL. . so e iiLit lia hi. . liruu. 

Hh Tart 

•NEiy — " Jfef Opc-lltr. r ' NJPcflj HFiili. Ill 
llldl, E-J p ] I :• Ii- 1 1 1 .. I ■. I LIhfL Eni« F-JII I - 

dir nffor. Ikrslsrtr. H1I-W EcvICjT 

Chif n. 

HILt'hl! I L ? l.rk-d ■ U L- j MTI. End Etd. 
Sri. i iuunliELail, . .it. Ali-bAk Y..mLnt 

i 1 iT"-n 7.1 r x r : u . .. :)j? iff it th. K?naaa Ultx, 

31t»iii ir]. 

.M A h, H .hiuwy apiiIj. Iiu in ii Lats. narbd- 

]uM 

’V? 

iBinpki. Jill. o. - IDE] Wutlidiin. lini- 

mil- Man. 

f UKE FIra aulA MDm. Hairs — Oft i ■■■! 
bduptfLit. NirilnL itfuby limu. Pjr] Im- 
l|ia Frew, >1 l|||ri-i Piatocy, IMihYY I’Lo*. 

£/?■ Aimrlfi. 

UHL llmr 1 ?k|ii}t wYtspi. ihtrLi. L L< K 
undsriTNr. <LrfPFiM. hask-ij. raEnttuti- tKir 

ll]l r IlLDIJ, mu r>lMMl. r |iI-!TM|ILh. HJulfll I Mill 

S.'trnrat Ohj l>?pl. 4t, itlSJ-Ei Lincoln At?. r 
i 'hlbkFP. 

(Vjj ikirl t?ii Trlirniit j .|..|lir, Huiiiiner 
ilrjnki. rum imdliLti. Iwuid^KiU] iilitf.-illi:-. 
I-I.i.iii rl mi i.i iiiuwrpmrTT CatnaLlxm la.. L'U- 

H 1 iJii li.jlo. 

til.t h_L ] L' y. Ijll j I m: I Fry. jL | F 1 1 1 F . 1 5 1 . H n 

SiLr-|.L.W : ]ndl» r BM.fiah lmwil, UMto El.PS- 
li.r-f. L'Lljhrf (n-Y. Hn|M-i:.:r JLiKjrry, 

jl, Khu tli.EFn, l imn. 

LliJl'LArK Dt*nj huNi -dS MMh llxl :m, 
rttjMlnn, irfflim, ErtfVl. HP., ujtli pjlt r l I ' 
L?r. U-UlLL' E'l 11C- linls -h |t J K uni;-i ImTElj. 
RuhEttLIjiiL RuinuiLnril, A|i?n|! u^iiLf.J. 
lKl«. A, U-Ein-Plik CMrapiOP, VIijIjiIlI- 

Dhlk. 

If b'tf InnntlFin. AnarhiiiL-m fur tiiSrlt 
hul.-b J'Eff uiiil> liiiini. hl| l-a 

— V> firinuF. pptf 'ii'«nit-r Mij. Cl., Itruuk- 
Irn. Kf^ryuik. 



[nmi, pd kuLpuialillfd, luSLeijH- ptr. Out 

i.ny ' ‘ I. e | : i ■ r I n 1 1 1 ■ ■ mimiIfiI I 'r 



^AUlt I'ltl?), niimbrr ulirpt. ijpna r lip., 

Ii-llil pnKrkLPd. P.'I-I Jl7 vj.ll] w.lLh lucuu Iinillt, 

f r .t 1 tT'-ikj WLnUirip. h rw. 

E'j; rLTi¥ P-Juh. knr TlL'j ! iNuL-LiriiL'iliEliln 
uihiluw jlpp letttfrt. pn>tii r j-rw 

■ ri¥Tk|Ti[ lUUlpinrkVt. KlKPkJ. EpfPtJ Itrrak- 
Inr direr. Atlu BLm IVutfH, IHtl Hiij^iJ, 
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[li-jfc. Pm l-iad Ih'lripn. Bui 15. C-jm- 

trhlEE'. JiTl:i. _ 

SM ll-nyp l^lltrtiaLtl:. eutfItiips. h-|:|- 

li I'.nl - ranln, *1.23 ■ mil. >:'Miii.iln 1’i'jii. 

Idtnn lAi N. J. 

QUAijTT I'rllitliif. Tiiri'iiliiilmlly lb# 
brJib-. JMi:: irdrMJiii. > i ; l" r ii i. SiTircft. 
lolla ni. 

SIATIBWIRT, CHtlnpl. rljr-ulbp. rlirt-t 
fvki. rulluc, |nij 5 t-iuif ui-ndEis. Ornirmr- 
r-il rrr-.-. ri p |i j g. uliir. 

EBOD Rl'StNEBS J.’ir3l. flTU CL» r SL. Id. 

l.rill. r. Prl n lTT, r'^rLli, l v j. 

£50 (flUUl} TdEI ILBREADH, £.10 Em 
talnpp* pTlrrlviJ $1.50 rn'tiinli UnLTErjal 
PjlilJnO. 21 ay PiL?. 3E[chLci£i. 



PBINTlNU OUTFITS ANQ SUPPLIED 



wn.iju TiVqrtii Hf prinlliM tunpl l^a 
$1* W. K».r LI ■ Ljl fret. FEIbk'i, El-11 W. 

JlHn ii an. t lilnBP. 

KIWT A ixl u^id Lti>e far i*lu rh^ao. 

] ':im! r' - . TJtili^Ehl. Kjbm jj il : 

TRENT Trear oirn EHCda. itbLIanfir, plrrii- 
lard, iitrrMlpJlie. rtf. riuin IlittHy. Ebiy 

pjIhi IdcnlilHiJ. Print fur uihert. i'l* prnr- 
Rd. Junliir iiit-dj. i“ Tin : Jii-'i pcMbH. HI : 
ppn-tr. SllO. ilEaiil ilamp Inf 1 'iEnl.iy p.m| 
full LnT r mii I Ji.sLj.iy Da., T-ll. MaL. 

il un, h vmn^ 

I'y-pfl Tyiiu JiirRilm, pnjjinfl. Spinl gLBir.ii, 

JLw In. rjmhf'IJii. M<ri . 

PFilNTSNfL Duiflti- PEtiFM. cypb aunpllba. 
hjlir armlEIM Hrinl llluji rnf r-jLihir. 
JEc.£sL Prarg. Ypti, Pinn*. 



UUMMEEI LABILE 



PRINTED Lll't! l far JR iiiirrolh-. DSb 
ml lalmla ahjiiii' Klutn ulw? fijr raunp'lf*. 
ill'] iiElf«. 100 iiuak-uliLfg m» caJar T!«. 
filii DiialJilata I.ijIilI Ph, Rrl J C rUaLr? Va._ 
L..L'1'i l'H [NTtl>: Mnif. buglnnr. fJ'lraj 
BDb. JRH Pu-.i-Aaur. Bbl 0.1. Er.'l;, :h'j. MjjJ 



DLPLIC. 0 TOHS AND DEVICES 



DTFLICATINO NfarRInti |E.H0 ba HI. 
Rnlgrr ErlfnrSt, rlr:r c«iipiiiU lun, grrlaMii Aim, 
uait cnmpliAi Uem In Amrlra. rhiiia l.lrhu 

JVilA’C rrr.. PklgL^nfph Tj.| if .£f| t r j hi u 1 1 1| l.i 

:-'l I'.t ITT, ntLglJUE’lR. J‘1. 



RUBBER STAMP* 



N.iUE. .I'J'LTti!. E IJn«g lit; 3 Rziii 

Fir-- JF. ! :i in |i ITnrllF, Anhnrn NfL^ - 

KA3EE ‘ IJt; E LlIlM ISCJ 3 IlKI ESi. 
Pi'IiIImtc. OSi rirni-Ti, Lorcuign, Wig, 



FUR MFW 



A tk-J'Ji' — UHBlfit nJianrp Sn tlmilps in* 
rtUi. EM untriUilZE'l iigrti 14 tEnti, 
.lyi'ii|.d' I ri ll nuUlL, inrl-'llr,? g.mplud, SLul. 

■'.'J'U l Ct. IMF Bwlid Ava.. QLtViUnd. t >, 
■■■ I '■ H ' N.il.d |l II I * |is . * rs;-- : i , r 
It* IJinEUiL tllOb on If. Whild lupplj Lists. 
I ' ••• I. r ill, l : - 1 1 ■ M,'S! N I nd a-nniiald lnr 
IDE] usd IDEE, Et-EulbF edILlHi. faanitrlT wi I 
#4 fli){ iff? Tr.luinr. w|l| bia nifigil linl u - y~ 
meA Snd 5Dc only roe both Irpaks. SjrL 
Swig 1 nnlur in at nn r m 1^ f\y* nffrr bdf« li> bd- 
rrLiTi-Jrr.vji. 1'yii.nljr 3lEchnn]Fs I'tusi. J train 
iiil, £0l] 11 Lhi-.Hr in fl[.. 1 -liL. i.i'j. 



FDR TRIE HOME 



NT n 'iY .1 r 1 1 r] li t.-|il:n r-d *n-ji ndj Til. Ear- 

prlsJnf TEJ|J]L5. Um EDI, Ban Puntlsoo. 



HOME W-ORKSWUP 



IIiTlV Ta prt lupnlltd. Eytr.'LTiliiz far 
barns rnltimui and ndhirrlit: hi'l-al. *xdn], 
Irdthsf, ahemhal jliALnSM, L-i'-. sTiTiipathtalr 
brio an Ofnlilirinn, kanij frar rrlot 1 ph|— TV. S. 
Uiacry, ]TE1 1J 1 1 c i- 1 ir JU., I'liJIi'JalptLla. 



HD HE CRAFTEMEN 



UTETY Dtiiir 4-illirr f ElihirJt nf rtillltu 
rtriiilnas, pIij". rJhai anaarh .. -a ill, L'miI i- 
Lig.i'h 'Os p-isipaLd. JEdO IndiT nr suejIp 
: I r . I L 1 1 a InrJuilriLl . ] I Icnl far ■ r L .L-u Jclltl. 

L'anlaEraph i.'ani|ianr. Cwgiviixi. M jrh 

EXjrEllIMKSTILRjrrmPTRMAN Parj 
Clip MILT srrTlrp. sstniirs nw Unusual lonh, 
pisii. mg.L«rJtls ihEauili llM-i.itili. ]E00 

U'ih--f'iiii|, 1 Ini iifnlr.'d, I rj.in . 



F B fl RMBKEBS 



BOOSOJlT Bmlitljif L5 iFHlHdlS $ I nil I 

Il'iTltr r r 'ai;lnE t": Rml fhs«.-inu In. R»n. 

H. -dr rilr-Smir, 3ii'nl:-ajr 

PINK - tjuallij," inullad*. tt-:l leaf i-Ikmiiii; 
W sni'iklni, 3 miinds. pips a-nil In! ri|;a.rd 
drily f I .'III. FbEIbbU L'nltm. EUbl'N MutiItIC. 

KmHinA r, 

■fiPlLAmV— nuMintstd -1 lhs. r Tic: 10. 
Si. Si: rhmrlng:. S liia . Bflt; L'l, SI. id- £ii 
tuL-L. E^a. JJ'j'iiriJ Uj>h.. Nlayllcl'J. Ej,, 



Fill.ii. flaKherri ladatfo. v, ijrriniln tra-r, 
rhrirliic nr r nub I n> r _ Fn_r | • j 1 1 • J • S1.0HL 
I’ll rr.iin-iri. Fanicn JSiirPi-ni-a. ILcIefeEuii, 
WJiaanjiA 



fl AID BE AND BLADES 



QPAIJTY Rladea fe» oil easan. ^fioirdcs 
JOa Nl l,l'.'. T aL. Flu. t'll-P, Hi irlinjfL TM. ] II 
It.', ;-:h)R Big jg-g — llftcat-l (IlIlKts Isms, 
1 'in like. J. Em m f it Sic. Luauii BilCI, SJ SB 
N. Lunao. UhLctiai 



FIELD GLASSES. TTLE?UCPFS AND 

Ml CD DSC OPE B 



MErlLfiftnORR Billies. tl.M husi 1. 
raramlJilfcrL: pslscrrtlpn. -dljton-a. ii/-. 

Bata. BM Maplfl Beemi. Rmaklm. N. t. 
MAKE J’cu-crrul ■ ‘iTanij'-" B il, twrrjiriil 

ri'BlvIlnil MdesMIlA. lUUIEiiteJ iMMIRtlltfU. 
oi>7 Jilamp* irccplrft. Free rntiiui. pn|fl|a, 
prlsEus. L-jL-nl+rL-.i. Bmu, TOTS Ftdepch 

A rp . flpinj-, Talk, _ 

ARlStY Htdlmrd' 7 ‘4 K PHalniLli- |irtln "|'rl 
blehcit qualllr afhrsngtlr o L<ni s.r'dcm. 

Oal jix.i-I :immt--L Ifll.OR Plah min lEnllH-t 
riETTlnR fSM lirlUllrd. il.W ptaipabll. 

ii'iMrs uici'E dialog. Flail,. II wj rr<u 

&,ir TFi, 57 f w Tdak 

TEl.E^i'rtPlU. N T I t r: eryila .1 n- 

dlas: tumlB*. Jrrrc ratable. RrlrntMln 

N'n. ilt', 1 . Qfl riiir.'l F-IRl\ Ilroatlyo. N. Y. 

RENQTTTA1LH. Flslil Clbigfl. Tal- 

f i rnp n d $■ ns, r|r WjlEri fax' ItIsiI r-fr nr . 
Btarap ippreclattil. BpauidLiu UplIt-iL EnLci. 

3251' Ei’irscfl-tl. rh.lTj(ii. 



EL’kE. F I EH f NO T ADDLE AND 

BFOnTiNQ GOODS 



OtrfTBlllTEtE" ««rtfs - llluSnr. toprailrw. 

ChWHcrlPK. SlF-r 1+Tr JnLEmJ|lt9Pat AUtrJ?:. 

■Tlisr 1 1 : ■ i ci, 

OrLD.ii'[Nt! n™ iilght flahlne 'jilt! >rakE. 

IMF. sril! j-nrlmrllons SOl, lot^JiMJiAS*] 
Apciwy. IT I I : jti. 



C.ITL’lt Fisa, jcmkrat. ctf,. Jo our H" 

B- Bi ln|i, I. niyr [rail s.inl paistLfS Of fi-li 
lura F1.40. Jiliw, Jiff. La.. 0LU W-+S, 

ECLi'idia L ULL. M a ; 

FIFIIL1U Retell, emli, Ibsei uuJ t-aJLi it- 
Inrealr, p-rfrad. Frai.i rilHloeUa. 11-d . S I , 

sac sjjty, Irma. 

N 1: '.V ll-sdki'l '.L i 1 d ; - . n Jlilr! KlJlp isajia! 
Ulus itcfl JJ.inii crln. ULusInlcd thcri-- 
loK far iLiiici Ueuiie EsyuctiiiFuilJ. Bar Ti ll. 

ISalralL. Mlr.h. 

ItLigllid lie h errat h.r II!-.' of ||T iiLb.d I 

lul.ijsrEa, Her dee trS* cataTnc ‘A liJI - 

Ubq Idsi^.- dles'-rlhlnc i-rer j.MU ilirsreri 

I kirk a. Fmdular Jl II li.mdri Papaa, SOt E. djn- 

I aria fsi., ClhLuxa. 



A NT I DU E3, 1AAR RELICS. AND 
INDIAN QU DDR 



SllNB Tc Far line nme II il ]r,]|au tsILcp. 
f sill ,;-:- 1 ll=i- 3 .rind, F. M . r! il Is- . VL'i U- IMF flrintl, 

dtbtMuel. 

1 S LpIaTT IfirJtra, ItftdtTtia^etini^ajrlQL 
C'li i’vKiic sod -marrlicaJ He. varnw l.cnltT. 
NstihlieaoLJi. Kansas. 



HU 3 ID AND MUSICAL I NSf U U M E NTS 



PIANO- At caril Lans — Ug.Tca.liia — Slew. uihL 
dforaetrai'T-i Heml fur frill Si.lH|ag-T hin| 

wing. ChteixQ JEuiJebL IluLluioccA LJ». , 
HUS' Wsliarli. l~*li iracii 

H. -lHL; I'aar two eultar. oa sarrtr. ^lafii 

'.! r . Ilirj.-.-S S | r r i M i m , K: H I n ^ 1 1 : 1 in . Till 

C.rL.i JLji E'llliiiiiial ilg, K.I rui'ml :nA ilbpeSTjr 
Irir — kIL logtruiiiunl;. Sp^ichL LLVA. Nur- 

T. I' ii. T'-rlili. 

JI.1K.E Jlcncy w-tIeIod saofs. Free in»k- 
lai. Rian, TuekEf. Iflia Rssada*?. Ksw Tu rk. 
1 PAT L’aih far ianr paemi. i'cnnh \\T. 

Furl. Ill F ifm i HWj, Ni"i- 5'ar'k. 

JIl'ilEGI Guiviviafll is rrr t .V. llDH'lf rf UL 

lir I'lidLl lull. Il.i'n-r 111 . . .. (biitdriTi. IV I i. 

■HQNtiU'HlTliUaJ Fiufcs I- uol Flan.'' 
Eduard JUJJtn, 113 JIleliLrlg. Ryricuaiv 
Kur Tcrik, 

FORTE'S" HR Itrnnj bij'lu frata imp 
LhrraaTi laltclnc p-lttimg. ndlu, phmiaflrgph. 
muile pulil Islrer g. " EELi ,r UTlte-rg etelis. ae . 

mi Ik II, riiajaiaa jiiiiaLr Ldd inup lyrlrg rrr 1 y-|- 1 r.d 
i n qiijeIdl Kuhinll Iii iLiiiISeix ltiU cLIiit 

marksti. Fret teo'Ijor. Bssod far I'Pklfk 
1 iii' t-r-tl *iv t Fs evJc*. «a Jlejcs Uldg., 
llaltjeuaiL L 'allf. 

I. H U-FI.EN Jtrtili far flarlom. and iix> 

n:Bi-i in - i IMiuLiilIh ■ 1 1 : ir r -■ i -3 LrmB: lis It rl In 
f'T rircBlir. [tua-Flsi ILssds. IDOJ Lit An.. 
Ermrllls. Toil. 

WH.]N - H>1,V|uT-»;jWf:i rnsmi. msJbillEi. As- 
raariJIr.? protiasihJeaL Itlbl 4 ler. Dl d £104 
fh lnlBft, 

flONfl WrlUEi. flted fot flu* ■‘Pu.tilliH- 
Ink Akrwmrne. Y 1 r 1 tlp](T Wurla 1 'rlnlanL 

1 "'ll _H. Yllll s=t. ITMrjEP, 

I'Ll I _ M -i WiiiiLf.L V. urk eiisrani red. ivg 
rui !l h. G-reaL Fiilarn Bung Bureau. Dipt. 

5T. TlvasiajEaa. Tie. 

FOKU WiltETi panted r»“. id -50 plam 

Inillaiia ? i n i f TSlittju. Batein . Tiulfc ■ 31 a 

FON(i inarta. wrllc Bcuuala BangelLsn 
Ner lti, RTiEEinan Reariih, ins AoeoIh, OatLf, 

PATENT ATTORNEYS 



I'AThNT Tour Idea near. Send for fres 
f.'-i k. 1 EEaw in (UilaLo a Rueful." and fmi 

rtamnl of Jnii'nllnp I liar, k"' ]q IwallMSS 
ulnra IdPk. mrlillalntr Jo oalsnt oialleh, 
■f," hula iUCfL-urallf lEtfEd llii'^ar.ild pf |r.- 
r enters, I Jills liien mi Kits i.i|e rtniF 

mcnetul patil^lltlki. IH-layi ieo ifaHkarnui 
111 Ditent muLlird — af-L AL snap sn,l -pmltrt 
j-'-'-T J'fci JtsnsnniMs r r a. Crairc-nlsiit 
itreai. fYrLIa u Lsday. Ylriar J. Fuans & 
til . *0j I kf r. Vic l.ar IUi Ib. . M,"a;hln mBn. U. CL 

PATES TSf-iiinail Idna mar hare line 
ramiarroJal inaiiLbUlLka. TYtlia Ininiadl airly 
inr |nf rrrriHLlBfi in hijw |u ncawdd lllltl "Itec- 
■ird of ln',isnUsa r ' rann. Lklii's are ilisrs?'- 
am Jo C'JLl-iJI Hiattm. nuEMe-A A. O'lSrLrr, 
5B-T A iIb.hih TSiilli! I lie. tl'a ■■>, I - J-In Rj li , I ; 

RROFTT Hy pairnll, T plrOfirt apik fnllr 

yrv: r-.'. .irK I I' Or-- 1 m- I l;,.-i. He ijr’-si 

f l.OO; pLlsnli prepared l,T0.i]0: Ltaila-mark ■ 

I- 15, do: i th i y r i Fiii ■: S'- mm Vaivahi* rrw *Lt- 

calar. J. I. (I'Hrlrn. Rattul .m:;nrv EncL- 
iHtr, £0 yea is, «|ie-rltiieu, 1 M W, 42ml gt, 
Smr Tfnrk l llT. 

PATENTS — U'rlk fur frw lufarmaLlani 
EC E“- la Obtain a E'nLrnr and Rteaed. af in- 

II- 311 Inn — il|- dPIliE lira 14 J II g t,-r innjrl far (*- 

inilnnllaO' Jilitfc A Miller. Falent Attpr- 
HfFJi. lOi'iil. V WCFjLwtnh. RuLhllHg. Nem 1 Y'ortJ 
3ol Barts Tl»lliltnit. IV aiH knclan. Il, C. 

]>TENTTiFi^ 3rji hmr market onrtJral 
wu- hJeai kfO-rt paLrntlnc. Far InfnrrnuLlan, 
will" TbasEtrnl liaailLuLA, 351 liarrtili.T 
F'JlIJIrsr. WLLhihRlDOi. JJ. CL 



POPULAR MECHANICS ADVERTISING SECTION 



2SA 



EiTJlDLl^nCt l*n ihlu TV JiE*,rr.i 

4 :■] 1 1 1 p u 1 1 y . Fen booklce. Fkicnti. Tin'ir- 

□ iqik.j. rh ETi r i : M.ipailnfr-k 

Jfl'lEh- Olli'l.I'i: AEMEi™ BKUTUJ UUlhl'llIKi 

WnllSimL L>. I - !. 

patent's. Jkiusk-i EST ainhili n J ..- 

rrrfC I 'If L ri-ulLd- 1 >, i-eiii!:Liii - sS.ijes 1 I. 

T-',- j r j c. n t" Uclrm.in. htra linin'. I'M 

vli.lii ji E .. ivo.hli;j:on. h. [1. 

FATLSTB. UppU dkitrlL ot pikI'I Eif 

■ 1 1 1 1 ir' r-n Inaik, J ' T Tl“A EIE C|-~:iLii J 1'J" 1 

can." ILLiSIJahad Ihlnj ytnn. HlniirA pl- 
firnew. Fromok ppn im. uni.-<inabld e&uiel 

■ 1 1 i i m 1 1 r- £ OluiLd-tc, U0&- r BUiPh. f'nih.- 
i — , c Inn , fJ. H ’. 

■ ].\vj.n roll's auJiiB." hIwUp irmr- 

niLL-ai fru. Frjx.h I . I' > I c ■ u 1 1 1 > - iLi J L-.'i r'l 
ALI peer s- 1 linger. ifn Jtrmdwjy. Krw_Y«rk. 

I.AE' I. :.A pNdiJhu *■ FLaiiiiiifi, ihiLLC 

4 LI, dL3 ' ] ‘ ISL. JT, W u WpiljnpLCM, 
]j, C- '■‘□rlglu*tEi(ri E'T the- ram 
Ilf LYuvrpdlim." JlOfari iDeridf III:! iwr IW- 

■ i ,_ 1 1 ■ r 1 1 la iii-.iiiir ■■ r n i ■; irr 111 . .ill. -■■■ i: 10 fl ! 

a Lewd ud =Jtn«5td. Form pml pmeeu: lea- 
liirmillim lilillailra Erp t - . 

FlUKlS I 'r.i-un ; lrlji mirks rrj !■ - 
lOrOd — t«IICllEJrP IdrLat rurnljll^l WrlCllllllC 
rliRrpn l£d PiNn llrl III -J-Iojl MU 

Idci rrre. Jri-lnr I.. Jli.-iDlhrm, 1L0A Eel- 

lp|rnatLm:i3 Fi I -:1 c! ... W ajll I llg t DTI. LK U i ____ 

Tii inttne. LUL ntf wraMil tm on- 
ILaru icnL fit* cn- twjutri. l“Jt Qur 
r>-\n* fuf PKOfillflJ ntwr or InirnCiCrL. p rLL< 
\V, T. Or*™, a 3fl EJ-jTTlj-i>-r BUlUUm* 

Wuhlnrlan. B.JL 

3 N V ^S'Vi.iTcrt: tfwiJ Ecr FwhR( iL-ltLnf 
hair L# pitmt in>l wrll your JnvEntliiEE pL 
]™-.L r 1 -. l Dale* IJun-n. Pitita Larry*:, 

[iu( F fir.. ( YmAIngian- t' . C 
l. r. maSduLeil ‘Tf'fi™ uiilii- 
Init. WiphlhgEtin, 13. C. Hit ml, Bock 

l.lid lnfaE|llJ|L|qjl Eel. 

4 W M 1 E NT LB WANTED 

ESTAlll<IS]3TTD Flzfn btlElrw lo hj^waka 
cr-jilu looking Toe new ru-o^uL;. Tl« Hpee5iI- 
|j p .1 r E H>,, Eli. Pi.il r ^1 Ir.” 

Fan'l N H E NT II fl?. 



vnem ld<i mir ntuflilt, Lrt m help 

roa df'.fl=lh JE Of L.lllVZO Ird TllUP. I'rlLn 
lift [ECt ll|EO>TaiElrn III L ■ IkiW l*c flTI |l(-|p 

yam- Tlii UOii KTIELUPf rl nr Op-. ™i^tl*rd 
ta ■!'*■ r»l up, mmuriolsTf an>E mV « nir- 

oliknCriL a-lrlrp. ¥Sd- yb-lvinJE? JlTt. . 
me. PmiiI. JESnn. , 

L'ATKOiTB — Mmul | 1 1 1 1 1 □ Ihlj biff llTEP 

muhiiti'luL iHl'ilLl.'LljtLEd-. Vl'rLIf | rT.nrfilii.KLji 
r« Inr-tr-.itiPT I'll IhW Kr nrEKiEed jr^l " UiT-- 
nr ItVEnrlPfl " (lirm IJi-Ibj,* iT* d*nen- 
^i.nr Iq nnKiiL rALtEori. Cljrfnnj a, O l'rdix., 

TA V Adin -t Ti-Jii rili ng, hVidliJnREan. 1J .Cl. . 

j'A'tE^TK: H-eihI far (r« baolt. " Lien* 'n- 

OlrEiLb fe I'JlETjl " Dnil "IIittciI iif Innntlan" 
lllnilk. r-Bti-clE Ul kl'I/fl hli In prirln-A >nuf 

IC'r H iirdmri 1 fnTllnMllj. Tktia ,1. I^'kni 
it Ca.j S03JID VJrtnr IliJh-, Wailiiimuxi, 

il.. JU ^ — 

1J&T or M5 lnnnEmr] rmalnil hihe mi 
fnLi : fi:::: CSampiDJtiL Ida. Ashijiirb. Ikip 

jii. FI illan ]'. I'r* 

'PO fiir'O'niiMx : Tl'a aba Ln ITie- markrl 1" 

TiUElIMM, 1 □■Ijintjrritrifc.lJi i d'E E.n-1 

Vn tlFVl EEDIE- ILnn. 1*T|] PUirlm-ir nnlrtaliL 
OT rnyi :i y I'liri Imain. A^iiLI. - S3 FronL SSLu 

Kqif Yacif. K, T. 

}i>rvv ArUrk'i TTpiMkil, ba olrliar 

ini jiiLi-J of applEEd P-r UarUink. l!j Kinii 

AvEnao, _^|' B, ir__YjiHd_j7LL£ > 

rM'KVrmtH: "l[iVLnr lATEnrlmi Fir. ,r 
OUT ?i~r'bR'i |llii.blTjEn:| Mink, mji'.ni uliub 
POiOElit bf Jf pn<|ij'. dYrrmnl Ti>H L.Ildj ■ 

nm>. riint. Z. Cll nrimmtt. Ohio. _ _ 

ill.!' Vaur ii. n pLlonEi: IeopI Ulinlif, run - 
Tilolo biiiLn|i'| MiELi \i r ClHtL&E .Hinij. CLEip- 

j^li. coir . 

ILtiSSlf AlLUH— ftrlanlldr, mLFnEi. Inrnrhjl- 
tlan. FLnd a 't china nrLnLtd.; Si up. PLuhl, 
Uldl >]. SHUi iHl.. V=nh. 

INTUKTOnF . Slutna.l[ now in'Lrkj far 
mnufarturp ind lilt. Win nncrtjiM mul- 
iIlJiI nr favkUy. bohumKhE-i Cumpanf. 

IIjt-ItIILf. flklii 

SEA'S riFAdTTCrE RE1S1 l!i,T>'ili. in kti'K liarv 

InnoIlEcu Lo Lunrort ChoLr nrednot. T . L i- 1 of 
vmmEl .1 iHlEBljani irhC feat- OIL TEFjUaiE. S7>f 
■"IT IPE'I Inrsri far p*r rr-rl I r_x nf jn v#rj“ 

r . itTs. WeiEe w. T. U^cr.4, DLL IS^rtSaie? 

BllflilB V.'jpK In rli:n . Tl ii 

4l£l.ra uiirL nunir I k .■ I - 1 1 1 1 1 * h . Ek-z-J 

Inr mill,:: 'Jho 1'lEEEO ilodEL WGEtU, Ull- 

]ET Farh. 111 . 

Jli;[,l L L'V[r [nrtfiisciE' j r« iDirniDn 
'■■i'illtur Cn Htallib on hip IJrai nil L aalC ml 

onEmu ih.'lur nthl FTiinniF- Irm pirlbullEKi 

utLIo i'harlora.l [iidciiniE. ii2 llirrl icr 
L I >j 1 L J L n | ! , ’iVjiilU.fl'ili, El. C- 



L’nJifTdkl liUiirkLcr- non- 
Liln, Sail iiiblikhdral InaiiuiliEi ; :■* 1 1 c c - 

f-Ecukl wtLand; Innrjollan in prwvTlbf ud 

■ f II Inf iiiliiiLi ■ml iilubaiip an r.iniiiiij 

ccr. f ffEdCd aoiv IJstt. FrLot il.dO p'"- 
lialrt In I 1 fi A. Jlddrf« [llolrlrh Cp.f 
dd£G Liu ray lilJf., ifL-j.lr: nan, U. C. 



PATENT^ FOP HALE 



i "N(. J 1 1 1 1'FiJi Cmnmnrlal uwful Lnirnlinn 
unEcanillr uanbor cu all narii, uloiiieil LDd 
fhElifnn, ctifis, AKrllln, Iloi ]«. Q- Liner, 

(j I LTurllS a. 

J ■ I : ] S i- 1 iStNT ii..if Ir.- Login nr muTuffl 
ilia, paiihL lHdldJ, SVLILLeul SVLIhy, H3 

j3li lmET^. t r^mpnlpn._Jl]. ._ 

JllB -ifgiirjnlEt ]t|jc mpnry, ^in-kp 
pmtffl lt far ANE-naiiF mnl naul.ai bcdlon. 
IfHird ciiarani'i.a] JS'J or.:nnmr. ^l»kii-riiil 

Ullf'jL [To imtkD. Cer L fliHp. StWtAL EQlll. 
HiiLLrn "il Lkiil Li n jLlmi In Ill :;n! Air— 

rmr. augii rn. r'r nidj. 

SrANVlACf l ' |Ll-l |Lr* V, .lnriim HariCklit# 

IlLTEIICSEfL.. iEIld EEaian P'E nEW LI - L J-id - 
In'Lril I iiirnl Ini.. ■ 'hurl i ml I n-1.1 1 ah', PflS 

JjArii'Crr Hii]|i<Iii! t. ^~ iiii|" .cnn. |r t;, 

ISVJiS'liOtltC^'.'JZAl lb #<1 JPIUT | wi i nEn d 
ntu-l JJan'k hJeIi? fbo dJlE iej IoiileeI 
iM i r-H fur a fn,’ i,.|iy : 1 : r i; . . i.a ly psa- 

wrod b wAl H . ''Turn Vnnr I’nLrnc into 

Jliiiif-.fi "■ lAUkrE 11 ooecaind hripral labir- 
anllin Fnf l I k jnnni«D, XI, I., ]Liin>l, 
iEer. Clj ±lllE'l Ad rrcf-iinE. r,oulkr Si«- 
rlianjEd SlijjxLai, 3dd FL HjnLipL^ Pa. , [T h I - 
cnun. 111. 



HflDUS Artll M o !>■£ L SyppHES 



MO ntl.Mi — Tpiir IHfuf ilirfrluBil |nin prnr- 
tlEil warkLne nudilA. JD if-arr sU'-nssIuE 
ripfrtrrrt J LtMUrimlA II r daEEidail aUiLaEOfrl. 
f ! 1 1 1 1 l-th IjL rrnrk'E iviTincnii. Einnk rorrr- 

rit-FL rfi i.il it sriSLiEr ttii .J.pibf liOali — 

-, S[kklTLf EuTECiicmi L'rc-i-rnt Itosl 

fiminmy. TK-nr. T. fhi'-luaici. OliLa. 

i u.'.l PL KTI ; flLLLnu — MovorolrB I.r aai5 
riml «C||| r IiWHbkld. (ice Our lirw !!2-rnali r.iL- 
klap-. ]]n pmi™I4 A. J. Flihfr. ldK-E 
JkiFwjll_.ATf. . Bari I P i t. MI A 

FATEH J1 1'lH'-l jEndU-rn- mlK. pj-k r'MEi. 
1 |b_ h.p. Ekballna taacor Nf 

Diotlt] >^itv lirplnuv C^uplfCf niplouc 
■ -i n. I^icbtl, DP XEEDanoujto FI. , IliaoAJyn, 
Sr vr Tiiirk 

PATESia. Lcf-', hh L . IP at i::>l Lofnrmh* 

E I r - . I r r r L, F ltBinliiliili, j'J”-!.' ViiLnr 

Ji uLl'Inj. s v a h h iputp n, Ir, fS 

XdOlPliL KI-TBiq anri B xq|l l|nn raifl-rfi, E"l ■" 

lap ]■*. A him llohjhor. SELL E'tJco it.. 

Eijh-ivaf. S'«rf Jtr.Ky. 

T\"I3 Xluka warkLne laoJtla rar invEnroTb 

nnif do OXnnrlrifnLkl rrork B"il rjrrv 1 r«ii- 
pltca K'Ok f-T Fri ; l>.ies mil ixodol gun- 
p In. -• ' " 1 fur raLili'i. T .. I PLint XCOilcL 
u«b, TI"l 0 T I'arh. 1.IE. 



electrical expebime»ts 



|l riLi) Tuur *wr. rtiu. Si Ihril x I mi i 

PEnptllari fnr pctoiiIjtie land tLicv. IfKIiwid 
Milint, ULtbkf-J El tali In Co., Fort SVoEit. 
Inns. 



II ANL F ACT L HI b'C 



r.l«HT AldmufarLurinc. ihe-FeI imKIde mil 

tklEtk ITHlr T*|iilr w(irk. Ful.c ri|u j|||il:I 
:L.,jii. SL. C. FajctLo. Mt. V fincin. Ill;, 
TDKC13 Fcwi mil Ehrrl i^rirl omiliirtj. 
iljm, nKKltla, poiiiEtnp. Fond. apErilSriJiiiau 
E'T O'tEinklB'. EIuhE ai|Ulp|itd Iil OOiElinr-iL 
nnd our ClllEty JOirr 1, fipnrlrfnrp nFing oa- 
im tl aai-Lmandli Ip. Tho BpEEJolty JUf. Co.,. 

i : l I'i.iiI , kilim. 

XEVLAl' ArLiflii ilaralL^kil mil nnhnlaE 
hirer: M- ■■«-! ii'iklua. He j auiiii'E prico 

mil H Tb| rliu uiirkmiii>liL|i. IV, F. Hi)ib 
OEHiiiii-inr. 'EaJfnril. Endlan i. 

XE.ISEF.MTC; El WD. 'mcfVI:. dial. EEtlvn- 
|nre, I'O'j^xnbrk mpulitx hlr ih-Liiirh, bill- 
tkTiliInF. CimilkT rrre Ukwu Jratii 

F-idllELei, KlUU OtF, Ma. 



EL'PVETlh'ti FNSTxUHENTS 



ILHTE EDCn Clil fUlTEIUEOil rt'-.iIlL IrikSlIl 

III I l.'Li.'h. P^IIVH wl|L Rfinr Iif hnriir. rinlil 

>uhJ«L E" dole I Edt. I’l-'b or Irnid. iiVrke- 
T.ir II fL ST FZi. '.VurrL-j.JZn.lyllL L'p , 3iLim- 
rpnlurcrs r - MfrllPPC ftinkltd and LfTELl. 
YJi K. ]flh BL.. ['IlSIadolpllJA. E'D. 



WELDING AKII SCLLbERIND 



3!A EC5AISF — Art yrtldan, olortrte. taElod, 

EDJ rnklr* lirtep Tlifil by Knrior.aiBiiL — Ft Id 
Lit Cl il l. At k faf LllU'Clro ?rU'!f. UWI'ITk 
Ifaldart, M-EC1, Tiay. Likin. 



TFltPHCNEg 



HritAL. IdiJiKto. v-.i'l Eypa lEjEphiirifi. 

F'Jna ist ILiaruul Iii4ii|i:iii ii ■. : ml rirLirilf .?y.'i - 

]EKWidEllanEd iilciii *du IpmaiiL, 

tlti-Cb Itally I'ccfL-, I SaLLiiutly k n-:,.'. n inakun, 
ftH.Lii cql'x.’i. -Uur prlM, only ikOD ajtli. 
Hoiiflr portd j ]-0 IVfllO. Eui 1 Indrrluj Frr v- 
b-p Cfrnpauy. JfLMlt South 13 SlrtfS. J.-l 
co.n, krlrp. 



MACH INERT, TOO Li AMD ^VPPLEES 



SE1VL J-lA-li F nLli H.H.I "'TifiI rubor 1 1 
brrvh liEho. Only 1:3. ILiak Eairo-I. ouLs 
irHa Eliretild 3 io -JO poi iinii, s," I ,ik- in 
■ plnibr, uylfiiy LhO blip, , 414 %iy 4 Loot I'EiX 

ni.rL.iELd- fyora lnap dafkfL ; edeb pound rrsc 
i.inl :.!. rr iiiiiilrrr, l-'il'.iri ■ fii.-i nr 

W'rlta Tar rlraul-ir » U. Fautli IFesJ Lubi 

M'irl:>. " Si H. Mj'tl ] lo iii L _hnl._ 

U1.TLFTA.ST3.L], Bminfii— Iliad Lit TiELiI- 
irj , iilaEi'ji, Cini|ira.-...:TT . iinlnL xpriyk. Flu- 
llr'lT nliulll: kii.imiitroil. Trlkl md Errms. 
WrlEfi Lilt'd tijdlpddiriL, Eui 1L-CJ2, TM-J, 

£hld _ 

ALLLAllSfS flli.liu, ■A'clLn 

CIbu -i |i-j JjrE. C a . . Ot L u ititt k, E ank. 

IlkMHif U*|rk ElFiunn Jpi'-o. 
tidn.aa. is* ile^je? iiupar, in.i.da. wo 

liiTf nl| rlrsr null (Jim rr.irhlivE |ql|, Cm- 
oLnoil I 3!or|ilnarv Company, 11 lf«t " J 

Fe.. i 'l ri-lr - niil. Eih ki. 

JiliLLCHEQ Air nampriiiDTJ. oieoIIeiie can- 
lILllllh. jn.dfl. TajL«f L Su.i Flfl lulog KEpibL, 

Sfif Tort OHt . 

M-Ilnr Snlii for Lii:;!i. GmL yimr rnny rum-. 
OntF a I Imii cd BdLLIau. CanLilm. t Y. cha 
krHnk J jmlil Ijitirl Pn 1lT| Sknp SbIbi riry,iif- 
SAliE Of Papular SLdOfaidlOji SLipilLnd ddTlftf 
IMS. Krnd 5b oendt [f you. uant Chr ref- 
iif FLup Sira Lm'ki tom-. I Fiji n J k yoLaiudi 

EnrEuULnr tim 1M5J uniDUer knii 1 atlHri- Ei- 
d-.oil prerEHuJy vo n;li i±nd Lln =i r. (3, Ik 
Ft (a: r.u, L'i.i;,.:l:i r Jlr- Iniinrj I ■ri'-.o, iPx z-- 
S'.T. "M E. Cc.if[fa BL, Chicago. 



ENCINEE, NCTUHF AND DtHAMOt 



TSFTETtTLCSB To nuku. fall conrorlLon- 
ilUgram fur miy (,.t. mccar cm beallt. Fond 
ii ranis rar nair nlm. Fnlyj lit W|lnm, 

HjitliMiL F LlV. Itll 

LI5 TLH.'ra Jifir nmlan 14 hurt" * ITTfiti. 
4 nano JT.Ldt Si btue 13.00. AlLErvHlni 
Llir !i lll.ril in.i.f — 2.1 -Ok Iirb u-iLll QEllOf. 

fenep. Si Fkuith t'il’vlan fe., E'hlrnncn 

SKU' u FTpa, jtrLiilftr naasiifi li.r.D. Hu- 
filnd-. :ial:”-. iccnfEkLon. <lurnn CeLk Blfc- 

EhJa, 17:A liriTiil Aranur. CTiLakto. 

UUTEJLSlKHS J"t FUk> fimiini?; ETB 
ftmi-MKT Co-. -1 5 S'erclL ].. A. Blj.. Jam 

Angclrd. _ 

A Ur KJmfo tlruilylft =nLotl, unWEaiOCd, 
EumpEtiioTj. i:rhi>-«r(. Nni Tfry rai'-nn.- 
uIiIb. SuuahEar EJloolrla Clhiiimiit, Jji.pi. 

I r :,-. S Trfn-|IL_KI.. flm.ixn 

IeLIVi.'JLT j fl uia E d 1 "L- i.lul Ii;'. 5.1' ILL 
lj'kr.j 1 :AT SIb bbi -b Hl„ Jti iffBln , S " . Y. 

(i jJORflE AEptriiaElnE mapoH A3. SO-. ^ 

hnr-if IL".t-i. ElpnFnlnTS nm| pmlnri jE fulf 

pi ita. EbinrlrfE HuipJui Cej,, LdOi JIIIstj.ii-- 
km Aii.. ChJmga. 



FABMS AND FARM LANDS 



FJLEF F ,uk- cn. cpppnupNJci in .Mlrsc- 
srdn, Siirl 0 I lukul i. JkiiEunai, !■ :ihii. Wuh- 

LriLicn. or CfreEon. Oauiolcto InrannalLun on 
-Mm. in (-roi'j, li.fiiE'ui for riria pt hjEkt- 
lip n Irnrl iijr rraln, ll.njinck ilaLiyl r, frUhL, 
pouLLrp — a hainf. EnilrMndriKr. rlfnLy n 
IuOJ. tl-Ellllia. COWlIfkMIll P'lPlPinifpL. Na 
Cl ■ iiyuR Il'A ilTcCi (Med Eli lll>|l|HiFil|l|J HNhk 
men. L'tII-e K. t. Limly, LktuE. Crm( 

J'aEEliL-rri ]ti I lirqy. Fi . I'juk Mjnn. 

FA RJ! JVfLtlnk t"0P Biinthtr miL rrEnhrf 

Hi UTII-. hIOEu liliid iy, li I JCI' :i llOUIO, fj:_l 

oidzs. HOOP. lirludlEU 10 ™ll 1*. XOU hnu. 

Illirdt, rni|l., I'Mtl : tCTHJj plEtUCD pd. J E 
III n In TL'll n nl.rlnj. Frra. HSJmil , Uf.E-F 
[■'narfb Ate-., K«u Tnefc CEkr. 

FKHEi llomntfK)' — nmv ImuronsL for- 
hiLril, IH liUSas. 3Ekpd. "TDD FaELI" (L> 0 , 
fl. mirlirnrk. ELifh . A tL. 

"iSLiKFRSlJFSfir, SimirlLy n«"Trd:Nurth 
ri-ii.'iLj. 3E3nnoEOtk, MaiiLe.ni.. Idaho. IVt.h. 
I -iilan. Cirrjcn. Nrnii. Li.iTi.iln Drlrta, aarr 
Ifnai. DHarLpLLTO JLLccDtun. JinpinLil kd- 
r ] [ n, lifanLLati aLlW, J- W. If aw , I | 'J Sp'IJl- 

fllL r-vina Ha ll" IS', Bl 3'gij I. 31 1 pn. 

BULL Trrrr prnjirrty iinlrkly Enr ruh, no 
inuLicf uliart loadf d. IMnf pit M? coniT 

■ .hrlnn. I ' :. r 1 1 .-ul nek frL-i. Lti-jL J-SLahi 

Fek-.g-En. C~n.. j igsk P ._T-i nml n. S'chr. 

fi JTU'VS. Ai" H^viiiiy, io arm in XI li- 

■ II rl fkfarkl, LI ;-l. 2 ‘ Id' In r. ti.rill”!. (HDf 

nlnk E(ul:hciTr1, jjfl Pini(aaiaiL ■.lids’. , Jl J— ■ 

sus City. JlLandn. 

























POPULAR MECHANICS ADVERTISING SECTION 



26 A 



GLD GOLD WANTED 



i.'Ah-EC )'nr lilmiiLUd-. iJLTHP, UBbfhH, C^-lil 
yip Minriii 111 |.| THFnil >MK 



IfKh. lEWfln- rolm. 
ircrkim di. A]l«-n Biae. 
CjFTEjLlUl. GHo. 



T3Q lhrMpKL, 



CASH For bidden r f j ■ _if. Wr- mj Mich 
nn-r-t fur bid ml4 *LU*r. platinum. 

or ilLv’jnlEd: Jewelrr. ■rn.loTifj. rlnKi. thal-*. 
hru-rtrfa, Linlil ifech. miil.ifst.. cLl ChsIi 
l|y irUirn null ClwAj Ttti|rno:| 1 1 -flat - 

11 ■:■ J . 3Ei.ll 10 3 1 U I L L n EtifiLai Cn.. 1S1T 

T'JILj N ldil 1 ^ ! E . ChlcB£a_ 

1 ' 1 1 }'.-7 Cl- -111. '■ 111 . In - . . r" rlry. 

loft's, full value i'.-.l J iIit rtoflifd. 

I 1 . 1 1 1 1 ■ 1 1 n 1 1 radlBril nr >- 1 ■ 1 1 ■ ■ ■ ■ i - li L .rlirBE- 

flallr rrtumfiJ: [nrormallrm rife C.h1rnqn 

4 1 ■ ■ I -L Bj-.fhlno lV Bcthilng Cm, Sul MLltEEi 

ft Ida.. Chkun 

WA NT E D— M I SC ELLA N LUUfl 

%1A1L £U i'-iiir ibai urih-il ku L-lty, k r. I ■ I 
fEoirni m l bridger, matEhes. Ulp-nDondi. fil- 
ter. i,:*i Iii-j..i. J! djiev preHiprly iimSIfd. 

nlunir-l IT :fli r rrllidL-u. 1'hlLnl 

Pmtts Sincillrr U'i][|t» iThf Old Dtrlta.Ma> 

Sr. Ml a I r SL, BflpL It. 1 ldL-j;{n. 

WaJtTECb — Tu buz. (ltd fnvHoun with 

:-uiupi mi IIelL Srfcie ] ftW. Also eld [aih- 
Janed folded fedcr-j *nd Hm-rrlw*!, i»||ii ■«■ 
v.FIl.iuL -i j :irs on ch«s that irm mailed 
fwfiBf IflTD. r.iaiLnd mllci-CnE Myi high 

ou-li prh'fj Hr tmrf hlndj, 1 'elt InlfrejIlPK 
Idif'iMniLliin atm Irtt. CuttLee ft Ivti, Ci. 

fcrriir ci-d htJriCi amt |il'l L rrr: aim iliilrvil, 

Addif'i Jc. imci- SHS Aiiiun Art.. Xtltu- 
icui, JllliudiL 

FITCH 

OELNI.INE liftman llLth. alert pdUbta 
1 1 1 t mill) li. I iii-vil. Vary Inn iirirL-n. - KanH 
IJalnllH. CresUm. l<y*A. 

DDES AN D PETS. 

FIA'JSti tb^l-rrli— BcC IMHW, Maltil 
wlr iLl.CM.i. kiyifcki .nr, SVILdwoodf For 
J’ipiliI, Wni-L.lllr. Trial. 

H-T. BEJDi.lBIl ['lJpr.lL- 1 . CLfili.Larrd. TTrl- 
rrllL L. i:i n eti , dd-IS-l! HrKaiuia, Unnlrral, 
('ana'll. 



HAS D ITS 



able, teunniALdr Fur Kanrli. Vauffbn, Muni 

HuQTs *R0 HEtfBii 

J II 1ST Dull WDTld'l LinalElt "HnbaELrt 
A linanpc, 111 tfluLul Mill ly IlluaEraLiii In naLural 

rolrva. Latitat nj nrpr ^mi olii-rjfiilonpi) harii 
■ 1 1 1.-0 1 1 - 1 1 1 d i€f1|ira and ]•• jI ju tfr-rtti To; horio 
nan lUr: |rs-ln I inpfLiatil. WdOlhi dolJan! 

lt-flMlOI. ]-1n ff. 1 1 J Ul ¥L. i.TiI.ruo. 

E>D Tint tuITtr. Eond for nur Irrr hwTIrl 
mi. lirTf-.r Mini rnif-adtfc nT J mil i.-n orluili. 
A i Ld ron Tfrt MoMloLw Min. ] ndlon Hnt> 
'1 1 1 . r 1 1 1 - , 0 ' i - 1 1 1 tt- v 1 . 1 1 ■ , MTrh 

tbdpiCAl fish 

at. Mil; acmoir DC h" :c ril-l' i bc-iutiraL 

Efi'itlhaL :.-|iik.t-£ uln li-ln-i. VildalilA L.Tiizma- 

Llon tm conk, VlnEtiiKl TropJral Fisa 
Hniehcy, Vlnelind. Kui# ferny. 



TAKI UTUMT 



T.U[|i|;itMr Puripll«— tluiltlr ITtllRll! 
ayfi. IrrLii, pdllUlne- Juiiia ln.nl fiirlAI, LOi'll, 
notwiars. <ir. IJirrrthlnf (or the ktsttpi- 
*Lrn fathtoi-iriiiL Hti.l f-.r ni.r.aee ricalopua 
— rrro .Inril? llTOd, , ]*(S llTO-adirtr, Ilf iron 
ColoraOc. 



PE H EC N A L 

"HBTf To lA'clLt lor the Tidbits"' tstla 

oliaL pinilnri'ri ilinL : lmrL iL Ol'jl, new IdtJl, 

ploli. ftr. (Vrltlm In r wrai'lnt cii*ii*tIj-. 1. 
— lluDnr 4l! FLI-itM. pjtO.'l Hfnt [EH; jjUit 
lilt ftir It Hay oiwn iaxi lOi ml lta irij 
“o TjLi EdEnlniM V. H.. -or>f « f mjr T*eoplr. 
ail Rinafaiir, ntthtil (l+JO. Why HH lay 
lour Tliardt SEml ™<ir nara Imlay. Danl-Pl 
O'aCalley Co.. Hulta S3 -II, El Wf:t PMb 
SlrrnL. Naip Ti'n-lC. 

W'HlTIt F"r tlio laltlr-; Si|r;pi( ilflMnd 
[nt iskioi arid inu-Sr Jil kite. Kimrona Li* 
a rlianro- (Vr lLa ifcInL. J, P- ai^li.iury, 1 1 
l'l(Lh .Storiur. S"-ria Vwk. 

AHTHilCCKrlCAL Ilf.idlnE, [uLure pj.i,- 

lirvl.... ]4e. Cl-l ■ 0 blnh'lliEt. OuciLIhIp an- 
■ unr-Pit K-. K.-ll.if. 3L t-Sfl, flptlKg&phd, Jill, 



JtWtN" CliIrTHrnnt vrllL rtrt-jE yiiiuT [u- 
ivrr. Five qutiLlulia I.n-'| i rr.l fir $ I Mil 
"Artlli.' r lark it m din. lleidlnE. Mm. ■ 
ILlM-UmtlTIM':, CtLuar^ir amririli Sir.r. 
T3sd>pr(. S-IL5 - i'J Aw., lElniuapoLla, ULim. 

MtaCEI. LA Mill Lift 

(Ia^H ['aid for bullfrSIfi. InstolA fin 

Winrlo |r [I'Li-Moy A J| L-nl^lim - .E t it Iiafih llA . 

l.jKi: 'ii. . ri, ii i|fL TCiy pr.-imiLi luii ! 
HtirrnillJ. Sijnn . Mth AlO. R». ,_STI nnrainil 1 . 

YOU At* iraiut-d lo riuLivrt mlctiti'al. 

Imilt. ihrOllEahk ftull^ia Mini Inc auLspait' . 
LiWn*-jnj, n|r, HVrJtt f: rol.MIt. llAL-cF, 2E5-, 
Al ar Ian. Ind. 



E'(51ll 

cl.-llrj- 

31.10-P, 



L-KTii aiu»r:t 
■ I ., {]. 
(Ti lra||iK 



llUlUlha muni: 

pjflf. Liiyr:. 



Liu 

J't'l 



TATTCKtCXCI UiltliEp.. TPinin-ETi. fiEO nta- 
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POPULAR MECHANICS ADVERTISING SECTION 



Rmtiac’s Straight 8 has the 
longest engine built with 3h" bore 




Being la-necr, Form ar'a cylinder block is 
cai-l whJi fiUtCf water vPwi'c OKmlld I'atfli 
cylinder barrel, No dijiger ai filling up 
ip fail! lift. E*cll fytiifiJrl i- COnipUrtl/ 
■nd always lujrppoded by wirer. This 
umilonn CuoJjflJt tlinilillt) LOSS (rf COffl- 
pfcHi on «Jid. curi«iucrj[ Loss of pDweT.diie 
to uneven wrir truru irnuquil (.'xpH.iii.ipn. 




N O OTHER automobile tfigint (if COitlp arable 
horsepower (77) is as fang as the power plant of 
the PotiUuC Straight Eight. By Lengthening the motor, 
Pontiac engineers have made it possible not only to 
Cool the Pontiac more efficiently and reliably, but 
they were able to utilise over-sire parts. This means 
less wear on each moving part, more strength and 
rigidity and resistance to the wearing effect of Ldgh 
speeds over long periods. Because of this, the 
Pomiac Economy Straight Eight is so highly effi- 
cient that it actually costs no more to operate than 
many smaller cats. Pontiac prices start at $$H5i 
f. o. b. Pontiac, Michigan, special equipment extra. 
Easy G, M, A. C. terms, A General Motors Value, 



PontilC !■; cbe mosi rharnuphly and enily laibr l- 
mtd enjfine in th# InduHfy. Oil ia fottfeJ undet 
IH'V’.'.u tl- I'. i iLL main, connect tap roil and camshaft hear, 
mg* and tdmi ok (hill, n n4 lliRnosli tille-Jrillfd l»M«*h 
in [he ennnecrinji rnd.i to pi' Kin pin bui hinps, Oil, 
ill row. n in sheers from tbu cnnk|i»Wi (ifvnches i 1 lirnJer 
nilLi, PiS-IMlifi and ditcribmnr drive eeais. Tlie oil 
l'o rural pi icon liofr i s loCaEvd bCGV*lli rfiv j?istoii pill — 3 
rchinpf£Sb.je(l fine* abate. 





By exnendmF Lhe Crank-Cnat 2li itwhi.'* hchjw file 
fcmer lini: of r:ie crankshaiC rhe engine arrutlare 
it i inaici*iirabLy .ir.-iiriinliL-ned. while the nil pin 
ll»npc I Is* b(Cdnie* che *a me h pijjhc alon« lEL four 
■idjict. Tbit pern its in olJ-tlitbi ses-L ii ftOn( nod 
rt-if I - - r i n h r 5. The cylinder black nr. d crankcase 
*e(. cm sf in tine piece; live snurdH 1 uroxs-wive wehx 
DU tita Jujfde jlKlftlfiin rhe crankcase and iiifi- 
pan [be kve main beari n ks- Two heavy oufjiJv riba 
ruiiitin.il Jt nKLlr^iif on Hill *id? of ill* CfiakeiSfi 
eliminate all ItOSStbili of CKtokcue di J Ionian. 




A u-aier disrpibiirinfi rube junninj; [he fuLI lenpih of the wircr jicker be, 
liverii cyliitdif bierclf and valve parte Isa* haler 1 neared nj>j>nsjre c-ach 
exhaust valve pud. Cool wafer front tiro ptsmp i$ cifctilned (hnceh 
(his tube and delivered directly aKiiniE t*fh Cxhaosf Purr. From LhevV 
poinii i[ circulate! arnd.td the intake valve pons,, Cylinders and rum 
hiivtion rliinilu-rc Mud [ben forward ikmiijfli rbe sliErmasniEcaJJ}' 
II ■ valve into the mdiilM. Thil wa,ECF d isrFihurirjf rube 
Cl-I h lti wercr jjiRiiJian.EDUisly to eleven putnE? <i I vn* [be einire Icivijjili 
of [be eA£ine. A varLarLijn of cem rurj.ru re of not more llukn llircr 
(IcprEea between front and real end of engine is iliij-i. M Sepaeacf 
ex.li mil valve yans peimU CiiCulnlian of wild wound emb valve mm. 
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/COMPUTING air lints this year are en- 
gaged ill ;i battle lor fisEer schedules, 
Arid three new types of transport I l i 
already arc entered in Hie race for speed 
laurels. Regardless* of which finally is vic- 
tor, air travelers are going to fly ironi lie re 
to there faster than they ever flew before. 
All three of the Competing ships. in pre- 
lim Ena ry tests, have developed hi. "her top 
speeds arid higher cruising speeds than 
those now in service. Aside from speed, 
the new planes have two other common 
qualities — more comfort and greater safety, 
So fast have the plane* pro veil that some 
air-line officials *-rt*puu it da wu* to -dusk 

“ 3- it \ 



schedule from coast to coast. — a daily race 
with the sun from the Atlantic to the Pa- 
cific, Jt is virtually certain that new sched- 
ules will reduce the Flying time eastbouud 
from the L J aci1k to the Atlantic to consid- 
erably under twenty hours. Some compa- 
nies are considering eighteen -hour coast- 
l o-coa-r schedules, including all stops, and 
the more optimistic arc thinking of sijk- 
teeii-l'ioLLr trips. 

I'li esc ships- will bo a far cry from the? 
noisy cabins with cramped quarters into 
which passengers clambered a few year- 
ago. Spacious seats, quieter cabins and 
mure luxurious fittings are 
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nH. are also numerous modern safety fea- 
tures. and equipment. 

The United Air Lines is launching sixty 
Boeing low-wing metal monoplanes, each 
carrying tCEl passengers and mail-cargo ul 
(M.ift pounds. This slisp's two sei per charged 
‘‘Wasp” engines develop 5ad horsepower 
each and tests have Indicated a top speed 
of metre than 1 S5 miles an hour and a 
cruising speed of better than 160 miles an 
hour with a ceiling, or altitude limit, ni 
26, DUO feet. 

Other ieatures of the Boeings are re- 
tractable landing gear, engines located for- 
ward of the leading edge of the wing, all- 
metal construction and patented flaps in 
the trailing edge rtf rudder and elevators 
for easy handling. 

Eastern Air Transport and American 
Airways are bringing out nine fiftccn-p«S- 
senger Curtis"!- Wright '"Condor” biplanes, 
each carrying a total payload of 3,200 



Two Views Of E 3 a f i n r Plane; 
14 ulc RttTMCfifch Lan d inn: Gear 



pounds^ They are pow- 
ered by two 7lXMror-w- 
power n Ene-cy lin dor 
Wright "'Cyclone" en- 
gines and are expected to 
develop 145 miles err tiiore 
while cruising, it 1i a top 
spec [l of 170 tii iti'S, 

They pro called '"silent" 
liners because the motors 
have! been geared lo drive 
the three-bladie screws 
at very low speed, thus 
eliminating much of the 
objectionable noise. In addition, the cabin 
in well insulated and the engine exhatisL ES 
run under the lower wing. 

Thu Airplane Development corporation 
is/finilcling fur American Airways a flUffl- 
Iftr of fait all-metal, low- wing mono- 
lanes, each carrying eight passengers and 
>oweretl with a Wright "Cyclone" 700- 
i Cl rse power radial engine, A top speed of 
225 miles an hour and a cruising speed of 
105 miles are claims for this craft, This 
ship has an electrically' operated retract- 
able landing gear, capable of raising the 
wheels in thirteen seconds anti dropping 
hem in seven seconds. Fla pa in elevators 
kmr] rudder take care of stabilizer adjust- 
ment, and tEie shielded cabin reduces noise. 
1 With such ships, five-hour schedules 
brtwccu Chicago anti New York should 
si on be common, a ehL the coast- lo -coast 
lime probably levs than that mow required 
frbm Los Angeles to Chicago, 
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Fasteir Air Transports Span Continent in Day 



Wight. Fronl-co- Pear View of 
iJic ' 'Condoi's" Cabins FU- 
Iten Piii<Ti£(Ti Are A«Qt*i- 
nii.nlatrf in lit* Flu* Kawi -ai 
Thr** ScJii Each; Aisle E>i- 
vidra the Cabin So Thai ThCfc 
Atu Fey* Single Si-ftisi ; Ensu- 
JmitHi m£AIAS 1 Nc-jse Nl.-ik*. Il 
Possible For PnHaer.ij.ers he* 
Converse without HaUlRg 
ThiLr Voicea: in- Phat* Be* 
low, N i : 1 o Alsdence of Muior 
in. FI esc of Piano; These 
Factors,. Pics the Airihgc- 
merit f-Or CArrying Enhamt 
Pipes mHiter tna Winga, Make 
■he "Condor" an. Almost "Si- 
lent" Air Lio-ar; It OHVa 
K-ne-y at-ul Feat TreisBjMirteiJwi 




Left. Pilot'. Lominrtmcrt Jod-Mile- 
iii-J-latJr Tianaporl: RIk-'ie. Close-Up 

or Betraciahli l-AiiiLlng Ceai; U-mletp. 
iht- FSane in Flight: Note Ultr II- 

S' ear.: luilrig ; the Ship Has O-t-y 0a« 
Motor anil Carnes Elgin Fauojigejs 
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Htintj ts ArtUl“r Conieji'tdc'ii of Fountain of Morion; Not* Various 
Meth.in.ii: ! Mow* merit a ImbtdtM i-i K*i:h I’anoll 



LIGHTED FOUNTAIN OF MOTION 
HAS UNUSUAL MOVEMENTS 



base. To attract visitor? entering 
fli*: c X h i h Li i on hall, it fog beacon 
will dash its beam al eye level. 
Square gears, variable-speed gears, 
Scotch yuke-and-chain drive .'ire 
HO ntr of ( 1i c 111 e C h a 11 i C ill ill o ve- 
in cuts which will be demonstrated. 

3 74 - - 

LIGHT TEST FOE TIMING 
AUTO ENGINE GIVES 
ACCURATE CHECK 

Accurate testing of automobile" 
engine timing is made easy by a 
"syn chroscope ” lb at resembles a 
flashlight. In the re fleet or end is 
a neon tube which p reduce* a 
white beam of light when proper 
electrical contacts are made. The 
device is connected to the No, I 
spark plug in Lents and aimed at 
[he timing hole, indicated by 
marking in white those lines on 
flywheel and its housing which 
are used in the irking the timing. 
With the motor running, the light 
flashes so rapidly that the while 
lines appear to stand still, ft the 
white marks line tip, the timing is 
correct. It not, adjustments should 
lie made. The synchroscope elim- 
inates guesswork in checking tim- 
ing, wiring leakage, wear in tim- 
ing gears, uniform cylinder explosions, 
and backlash or defect in spark advance. 



T wcflty-fumr different mechanical move- 
ments, some so ti ii usual as to appear al- 
most impossible, will be demonstrated at 
the 1933 Century I.if FrOgrcss exposition 
by an 3 Hu mi na red fountain of motion. The 
fountain, twelve feet high and lop pet! by 
a fog beacon, consists of three panels re- 
volving on a base of wood and metal. 
Each panel will contain eight mechanical 
movements, all in motion. The end of each 
panel will have two sections, the upper 
divided into three slot-; which will act as 
reflectors for varicolored lights, and the 
lower consisting of a sheet of highly pol- 
ished stainless, steel. Lights in the base 
will shine Upward to illuminate the move- 
ments, while a floodlight above will play 
ott tile entire exhibit. Springs, bolts, metal 
rods, gears and other small mechanical 
parts will be imbedded in the stationery 











T-'ois, CaActrig- E: Eny Jd Ef^it C^nt-rodLcxI flrt.J. Pw&gaiUri liy Fwit- Operate if Oars 
foi Carrying, a»<J Ckiic-Uji af A rr.m 3 kt.um ■:■ H-n.u, SIki 



Bottom. PtJal Darn Folded 
wlnj Fidaln and Minins <j[ T^iiins ttic Preifdkrt 



PEDAL OAR FOR SMALL BOATS 
LEAVES HANDS FREE 



Operated by the feet, a pedal oar for 
small 1 :■ csnl - gives the fisherman fir hunter 
com ]) lete cuntrei while he faces forward 
with both hands free for casting or shoot- 
ing, The device has a regular o ut hoard - 
motor propeller. One thrust of the leg 
carries the boat forward like one stroke of 
the oars. I5y advancing: the left foot, 

^ boat is turned right. Controls are arranged 
ho the boat may he turned completely 
^around on U? own avis. The oar weighs 
'?? onlv twenty-nine pounds anti Celii be fold ^ 

36 i ^ 
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shape of the wearer's head, The Sett be- 
comes firm after cooling and retains the 
shape of the head to which it was fitted. 



cd for easy carrying. 



PLASTIC FELT HATS WILL 
ANY HEAD WHEN HEATED 

Felt hats which van be made to fit any 
sine of head arc being; offered in, England. 
They are made of felt which is sufficiently 
plastic, when healed., to conform to the 

J it / «rVr J 
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NEEDLE GUARD PROTECTS USER 
OF SEWING MACHINE C - ?f/ 

Protection for 
operators of sew- 
ing machines is 
provided b y a* 
needle guard that 
is easily attached. 

A slight ]> rcssu re 
of t h c f | n g c 
throws back th 
shield f o r 
threading 
be device does not 




moving (lie needle. I 
interfere with normal 



operation. 



Cel lop bane green houses are being used 
:>y gardeners, ■' . 

k. JLKwL '£ y V 
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Steamer Is Floating Airport for Flying Boats 




jl. - iV.--" i r :l. 









Above, Flrinr Boats 
L*mlinn ::■! I hu >'! .1.1 1 i "i 
C i«1U- TraJklm* it Rear cE 
Vcid; Left. FIj'iiik Boat 

Beini! T ’ .'.v- 'l art ! i ■ Cc .Iillc 
bckitiuj Uatlier Snip 



The Siii-ii.ii: Sirniii-ibip ''WeatpbaJcc."" !2 ii> -it ffta- 
MctiL-:! lili ft a FlBSlInjr^Wmid'' on Whkrtr Trai»a(3ao- 
’ j., FSyins EtnEs Can Land ami Iron Which They Cara 
T.jhr Q'p ai q.3 p i-r .i i ■ : - Ml •■napul#tinfc Crane 

Which I-clio Bhek Ed Ship tram FlasrJi'-i! CmUt cm 
Which Thry A I iichc 
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Cradle and Catapult Aid Landing and Takeoff 




The- ■"aYh.-i.iiIhIc-i" H^s, s CmsimSt cu 
Launch Pla 1 1 l u =i i : .l C r.'id' l: iijid Crane 
to Lift Them Aboard; I t I:; Alsa 
!■■ ■ L ' : ipped with Machine Shops and 
lil-.::- I-W;|vr Ku ■( ii:- ; Upprr Irtlft, 3 H L - 
i"i; theyj the M"ihtn Sl>«p: 

Ki.-.V. Crane LifHr.u a l 3 ! are ' > ii.-. k; 
in Circle, Pilot In Padded Cockpit 
hcodw to lie Catapulted. Celov^-. the 
P tea LlnK Airport wliIi a riant Hover- 
ing abavc It 
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X-ray takes a picture o£ 
what actually goes oil in- 
side a lead-acid battery. 






V'W- 



ft • 



' 






1 31 033 6 instance, it was 
found that a submarine 
storage bait cry had failed 
because of puncturing of 
the separator, and not 
through excessive forma- 
tion oi lead sulphate, 

C l i v= 



PHONOGRAPH USED 
TO WARN MINE 
WORKERS 

Miners at a Sojtuh 
Wales colliery arc given 
finrrf Tuivice ueiure enter- 



Briliih Araiy True* whli Eight Wheels. Kwh *1 Whkh Aut^rnitnaSlj' Seeks 
111 Own Level ami Cirnu Ik Owe SI, Ait- a; L::a-:l in. kivugli TeAvCl 



EIGHT WHEELS ON ARMY TRUCK 
EACH FIND^WN LEVEL 

Great_^rafe&L ^T- -i . !r, .f-ji n ^ It +fh4v4 L-i+f 

eight^w heeled army 4 ruck intended for 
very rough terrain, each wlltel automati- 



cally finding its own level and always sup- 
porting its share ol the load. The wheel 
trains, both front and rear, are articulated 
Uke some types oF tractors. The two four- 
wheeled sections, with independent sus- 
pension, are Centrally articulated in a cross 
cl i reel ion so that they can be inclined at 
sharp angles in relation to each other 
when the vehicle is in motion. By this 
means, the wheel trains remain in con- 
stant contact with the ground, For steer- 
ing and control, a nlain spring guides the 
one set of wheels in relation jo the move- 
ments of tile others. All wheels arc drive- 
wheels, and a shaft u rites the bridges of 
the motors. 



ing the pit by means of a 
phonograph and records. 
As the workers are about 
to begin work, a bell 
rings and the phonograph i? star Led. a rec- 
ord carrying the manager's voice saying, 
"Hello, manager calling! Safety first. 
Search your pockets for matches before 
going down tfje pit. Don’t carry tools and 
blocks wF timber in the cage wijh you. 
Take care of safely lamps; hang them up 
ill a safe position. Don't walk the engine 
plank when ropes are in motion. Don't go 
in front ot trams when | lie gradient is 
over dirce inches per yard. You must not 
wort under overhanging Coal or ground 
unless it is securely 'spragged/ Haulers, 
don't abuse voor horses/' 



X-RAY SHOWS LIFE OF BATTERY 
JfO- by CAMERA ANALYSIS 

Forecasting the life span of a Storage 
battery ls made possible by the X-ray 
^ 3 ^:;Lmera r By correlating X-ray pictures of 
£ib^pei1 with it:- electrical or mechanical 
^’^hTractcristics. such predictions can be 
rtade, according to Char les . I- ^h ikii jl|J - 



I ll e ^_Caf tt e g te * n.-ujl utc __ u — le dui "ki gv- 
Ilowcver, --ttcll a correlation might be dif- 
ferent For different juakes of batteries. Jjhe 

;C*wc(/we£«6 '• -* • * aJ'- 



G.-r. U]i of Hin«) Listing to tPls-osicig;rJnjH WanaLii 

Ucfoi« Siariin^ Work In Coal PJ( - P 
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Airplane Like Dart Has Lengthwise Wings 



Shaped like a boy's paper duf t f a si re- 
type airplane is a 3 most wingless, only n ar- 
row li ii in g surfaces being' attached length- 
wise 10 the body, i i] test flights, the ship 
has been able to leave the ground on short 
hops, The plane is twenty-six feet lung, 
with a six-foot width at front, which is 
the narrowest part, Twenty feet back, the 
craft widens to eighteen feet, in the shape 
of a dart. .Extremely light 
weight is one feature, the 
ship weight ng Jess t h a n 
1AK)0 pounds with a lifting 
surface of square feet. 

Conventional ships weigh 
about seven pounds per 
square foot of lift surface. 

Falmc is used to Covet' the 
all-steel tufjinp of cite 
frame. The makers claim 
tli at the craft can Out side- 
slip or spin, while a stall 
merely throws it into a 
gliding position, due to the 
unusual shape. The body 






Top and Bottom, Vi-rws of Plane Sji&i'cd Lilt* . 
Uirt; Ccunw, tlta- CfSft i-i Fli&bt 
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everyday usage may upset intern all ona 
standards of weights and measures. The 
new water runs out of the faucet ami is 
good for washing clothes, although it is 
far denser than tea water. It Es composed 
of ore atom of oxygen and two atoms of 
hydrogen, like common water, but the hy- 
drogen atoms belong to a new class, know 
as "isotopes,'* which are twice as heavy 
as ordinary atoms of hydrogen. 




and narrow wings provide all the lifting 
surface, Streamlining is employed to make 
4 be phi lie pierce the air. It is estimated 
that this construction, which is said to be 
lest expensive than the conventional type, 
will result in greater motor efficiency, less 
fuel consumption and high Speeds. A nine- 
ty- horse power engine drives the craft. 

c m 



GLASS SURFACE FOR HIGHWAY 
RESISTS HARD WEAR P 



DISCOVERY OF HEAVIER WATER 
MAY UPSET STANDARDS 



Discovery of a new kind of waler that 
i h tu; petj -cerj£ header than the 3jincl in 









Automobile roads coated with cement 
and powdered glass have been construct- 
ed in Czechoslovakia, Under extensive 
tests, the glass surface has re hls ted hard 
wear, being undamaged by heavy mot Of 
trucks. The foundation is laid in the usual 
manner. While the rough concrete lied is 
Sim wet, Lhe cement and glass mixture is 
added and worked info shape. Then the 
road i? Hushed with water glass to pro 
cl uc c a smooth ..i u rface. 
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The "STsy-Ride" Erected £or the Chicago World's Fair Is Hailed as the Furtrunnijr at the Kuru-rt Bridge, gsd 
Above Is a Drawir.ic Showing Cuts TU-ing Leaded on gfevuto* ol <ni F-erryt on iJie Opposite Page, One 
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By H. W. MAGEE 



r 1 1 W l N towers of steel, feet high and 
1 2,000 feet apart, rear their graceful tip* 
into the clouds. Inside each lower illu- 
minated elevators in glass- walled shafts 
race up a ltd down with their cargoes of 
humanity. Between these towers* double- 
drch rochet cars are v. lushed on -tecl ca- 
bles, carrying more than 4,01X1 passengers 
an hour to and fro 200 feet above the earth. 

Such is the million-doll ar thrill await- 
ing visitors to Chicago's World's Fair. 
The Paris exposition had its Eiffel tower, 
jhe Columbian exposition its Ferris wheel, 
amt the Century of Progress in Chicago 
will have its ,f Sky- Ride,"' cosiing $ 1 ,200.()Qfl, 

To the 50,000,000 people the lair Slopes 
to attract, this sky-ride will be merely a 
gigantic amusement enterprise. But to the 
five big industrial concerns which pooled 
their resources to erect it, the structure 
represents a public utility — the forerunner 
of the suspension bridge of the future. 
Anti to the little group of engineers and 
designers who had the courage and vision 
Lo plan the structure, this sky-ride is just 



a m il lion- dollar toy' — a ftilbsixc working 
model of a future bridge inti It as an ex- 
periment to prove the practicability of re- 
placing modern costly bridges with inex- 
pensive aerial ferries which would swing 
vehicular traffic across rivers or canyons 
Ell cl j id-air at high speed 

Bridge designers have long realized that 
the cits! of present types of spans is mak- 
ing them prohibitive, because national and 
locaf governments are no longer able to 
provide the huge minis to build the giant 
structures of steel and cone rote which 
present design dictates. Builders of the 
sky-ride estimate that an aerial ferry of 
similar design costing $5,000,000 could 
serve the same purpose as a bridge of 
standard design costing SSCUXKktiOfl, 

Thus tli is movement, pointing the way 
for progress in future suspension-bridge 
design, is likely to have u tremendous in- 
fluence ml American industrial life and 
provide new outlets for labor and mate- 
rials. That it is not nebulous and ephem- 
e fact chut the desigu- 
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Alitiw. Pricing o£ Sky-aiidt ai Nlahs; Below, George Washington 
BiLdgii ewer ^tiiilSSrt, EJnLy Bridge an. This COUnlTr wilh n GirejBfir 

Spfin Ih-rtn iTi-c 3k]f-Ri?l= 



ers of this sky-ride have already been 
asked to draw plans for two Similar Struc- 
tures to span rivers in England, 

To understand how structures like this 
amusement thriller may carry tis across 
rivers a few years hence, :E is only neces- 
sary to study the design. TEie skyway con- 
sists of the two towers, spaced 1,85(1 feet 
center to center, one on tlie mainland and 
the other on a man -made island in Lake 
Michigan. Between the towers is a cable 
system made up of horizontal track ropes 



at the ZOh-foot level, support- 
ed every 1 Oh feel by wire 
ropes under tendon 

Four elevators, in glass 
shafts in each tower wilt car- 
ry d,K0l) persons per hour to 
the - ,|!i1 foot level, or onto ob- 
servation platforms at the 
(ups, higher than the Wash- 
ington monument or the tall- 
est Chicago skyscraper. From 
these vantage points, visitors 
Vi ii In i k into four states and 
obtain a panoramic view of 
Lake Michigan,, Chicago and 
the exposition itself. 

The ten rocket cars w ith 
double-deck .scats, each ac- 
commodating thirt v-sisc. pas- 
se iijtfcr s and the p i J o t, w i 1 1 
travel on the cable tracks be- 
tween the lowers, circling 
cadi tower to loading platforms on cadi 
trip. To add to the spectacular effects, 
lowers and glass-incased elevators will he 
■illuminated at night and searchlights will 
play on the rocket ships which will emit 
colored vapor through exhaust pipes at 
tile rear. 

So much for the ride as nn amusement. 
When its const ruction is considered, ils 
utility ns a bridge becomes apparent. For 
instance, tin: actual span between tower 
cc titers, 1^,‘h feet, is greater than that of 
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panics. steel producers 
and elevator manufacture 
nr? wore required to ptan 
a]irt erect this revolution- 
ary sti -■ pen? imi bridge 
which is expected In con- 
tribute as much to the 
field rif engineering as the 
crui it ruction inelhoth for 
lair buildings will cmi- 
tributc to the field of ar- 
ch itecture. 

Tli o s r sh a ring c h e w orb 
ail it expense include such 

I’ConLiinml to [iimr 1 5(tA) 



any suspension bridge in this country ex- 
cept the George Washington bridge over 
the Hudson river. Four steel rabies sup- 
port each rocket ship, and these are an- 
choret! to 5' v I ton floating counterweight'* 
to compensate For changes in Cable length 
due to temperature. 

The sky cars operate on tour tracks 
and are suspended from an overhead car- 
riage which rides the aerial trackway. This 
carriage is made up of four light trucks, 
each having two wheels. A moving trac- 
tion cable propels the cars across the span, 
n gripper con nee ting the carriage nf the 
car willl Llie traction line, This gripper is 
disengaged as the ear approaches a to wot. 
anti it travels into the loading terminal 
under its Ovral power, provided by two 
small motors mounted on the trucks and 
controlled by the pilot, A loaded car 
weighs about 14, nun pounds. 

If the c a fdes were enlarged, the eleva- 
tors replaced by larger litis, jome mhnsi 
meitts were made in the gripper system 
and tin.' rocket cars were designed to ae- 
commndaie vehicles, she entire system 
immediately would become an aerial terry 
which the designers claim would not only 
lvc capable of carrying loaded trucks ,md 
automobiles, hut even street, or railroad 
cars. The sky-ride cars will (ravel at the 
leisurely pace of five miles an hour, but 
the speed can lie regulated to (he needs of 
traffic for an aerial bridge. 

The combined efforts oi bridge build- 
ers, structural engineers, docking coni- 



Allow. One- of Rachel Cars- ior tin? Sliy-Riitc; BcloWj 
Out at ciic Two Sty- Ride 
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Public; Diih.« Which Take 
tlLKb Gloss and Do Jlnt B-i:Sfc 
Wbrn Dipped; K i^.M' . Some 

:iS m .hc Gl J.l-.Llj.Ltii ti jbbtr 



DISHES OF GLASSLIKE RUBBER 
DO NOT BREAK EASILY 

One of the nearest practical appro idle 
to n so r in ui transparent rubber is em- 
bodied in a rubber- molding compound in 
granular form which tends it sell to many 
uaei f including the making of odorless 
di-dies :ind the production of radio- tube 
bases with superior electrical properties. 
A dish made of this material ban neither 
odor nor tante and Cat! be given a gloss 
equal to (hat of glass nr porcelain. The 
article does not scratch easily, is not hris 
tie and is more resistant io breaking than 
ordinary dinncrwarc. The natural color 
of articles made of this compound is a 
light amber, but filters and pigments can 
be mixed with it to produce any color or 
combination of hues desired. By varying 
lire molding operations, different pattern 
effects can ho created from she same batch 
o£ raw materials. This compound is un- 
like the more familiar hard rubber because 
it does not contain Sulphur anti requires 
po vulcanizing. Although it is unlike ace- 
tate products used in making toilet arti- 
cles ami novelties, it can be made in trans- 



parent, translucent and 
opaque forms, St is re- 
sistant to heat, lias good 
physical strength, low 
water absorption, will not 
discolor front the action 
of light, has a low specific 
gravity, is not attacked 
bv alkalis and is resist- 
ant to most acid's except 
nitric, A rubber dish will 
support tbe weight of a 
m an, pud call be dropped 

to tlie i E cj o r iv i t h o u t 
breaking. This rubber al- 
so can be used for impreg- 
nating paper or fabric 
and can be converted in- 
to rod or tube form. In 
making the material, the 
bust grade of pale-crepe 
rubber ls d is salved to 
produce a thick liquid, 
and is then heated with 
chemicals to cause the 
mass to become more 
fluid. The solvent is evap- 
orated- and the granular residue can be 
molded, by applying pressure and heat. 



ACE DRIVER USES GAS MASK 
TO GUARD AGAINST FUMES 

Strapped in the cockpit of his racing 
car, art English driver wears a gas mask 
fur protection against carbon-monoxide 
fumes. The driving compartment is closed 
during races, the driver controlling 
bis car from a sort of conning lower. 
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VifWH cl KdH? hljjll l-lfl-C ■ mill 

tin i.l Capable tJ High Speed : \oieiln- 
Airplane- Type eJ Rudder ami ihe 
Wide, Fla- Bottom Whi.rh fttiiiKca 
W-itur Kct-iHtuTii:r 



Half boat and Is :. 1 f air- 
plane, nn uiiusujlMi -oking 
craft has been tested fnr a 
trip from California tu Ha- 
waii. ft is built of plywood 
arid is completely inclosed. 

An n irplaiir-rypc rubier, 
mounted so Eli zit two-thirds of it> lerlglli 
is mu nf water, is used in steering in con- 
nection with a mechanical pilot tlirit han- 
dles the boat while the human pilot rests. 
The craft has a seventy -two inch beam. 
Chun pi etc radio-receiving and transmitting 

equipment and an auto mu tie fire extin- 
guisher are features, A 22a-pmmd Univer- 
sal forty-seven horsepower motor drives 
it at forty miles per hour. 
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prevent damage to dou ble- 
ed gc cl h lades. Cranhiilg 
hack a ltd. forth. reversing 
the direction ench time the 
i lade reaches like sloL, will 
sharpen the blade 111 from 
twenty fo thirty seconds, it 
Ini med. A coil spring regulates pres- 



WATER TAKES PAINT OFF SKIN 
^ . COVERED BY SOAP FILM 



: n niT'ca 



ROTARY STROP PER WITH SLOT 



QUICKLY SHARPENS BLADES 

rial I razor finite tm 



Sharpening a dull razor mane can he J" 
speeded up by using a new :•■■.< cropper 



Pn in t’ can Fie washed off hands, arms or 
Face with water il" the skin is protected by 
n water-soluble him nr coating. Before 
starting w-rcrk with paint, lacquer, 
nr acitl, the user ruhi the soaplike com- 
pound over the skin. When the hands am 
washed in water, the protective coating 
mules off, together with tlic paint or oil. 
Leaving the skit] clean. 



that i-- i > 1 1 l 1 rajl ed ill 

a man tier similar 
t o the b a r b e r’s 
method of st r op- 
pi ng a straight- 
fdge ra zi> r. A roll- 
er, w b i c 3i h a 5 a 
slot or Opening for 
reversing the 
blade, is turned by 
hand. The blade is 
inserted in n spe- 
cial h 
llai 



^ '' 






FOOD OILS MAY BE KEPT FRESH 

BY ACID TREATMENT Un f 

uu^_ /? 3 ? if ^ 7 -c> 

Maleic acid, an inexpensive /compound, 
will keep edible oils and fats fresh three 
tirm-s longer than when they arc untreat- 
ed. The acid is added in a proportion nf 
one part to 10,(11)1 1 of the oil to be pre- 
served. Butter fat. butter, lard, the oils of 
cut ton seed, peanuts, corn and sesame, 
milk powder and pie eni-t have been -.uli- 
jcctcil to tests with satisfactory results. 
The acid may be useful abo in preserving 
cereal product^ "i 
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curvA marked 



by ten-font numerals 



l>e legible at long 1 distance, The ha 
the tower will he landscaped anti 
hoj l^e the product^ of an oil refinery 
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PATTERN FOR ARTISTIC GARDE 
if/ r AI °S IN PLANTING 

Artistic gardens call 1>C grown by lisin 
a method which utilize h a heavy, blac 
paper that is marked for planting. 1 
paper, known as mulch paper, has mark 
lugs for a flower heel twelve feet long airjj 
eighteen, twenty-four or thirty-six inch 
wi.[lc r properly arranged for color liar 
motty, size and height. Each division call- 
ng for a certain variety of flower Is nun 
bered, Packages of seeds of correspond Erg 
i numbers are supplied with the paper plan. 
Holes in the paper establish the correct' 
distance between plants and allow sun 
shine to nourish the flowers. On the other 
hand, the mulch paper keeps weed seeds 
and light from intervening: spaces, pre- 
venting troublesome weed growth. During' 
the early period of growth, the paper pro^ 
tecCS the ground against cold and helps 
retain moisture. Everything, including 
fertilizer and Instructions, Is supplied with 
the pattern. 

— ■ — 

SELF-FILLING DESK FEN HOLDS 
ENOUGH INK FOR A DAY 

Although it is not in any sense a foun- 
tain pen, a desk peri is uOw offered which, 
when dipped in the well, automatically 
li I Is itself with enough ink for a day's use, 
ere is no mechanism to manipulate, no 
rubber sack to deteriorate and no channel 
to clog, but the pen does utilize the feed- 

pen. The slain- 
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GIANT THERMOMETER IN 

TWENTY'ONE STORIES HIGH 

Temperatures at the Century of Frog 
ress exposition in Chicago will be flasket 
to visitors F)_y a giant thermometer. The 
“temple of temperature" will be 2(8 fee 
high, constructed of steel and sheet metal, 
with a 150-fuOt column of neon-light tubes 
<o represent the mercury. This column 
w ill be E 31.1 tic of tubes coupled in sections 
representing one degree of temperature. 
As temperature changes are recorded by 
a master thermometer, the Cubes will Ug 



against a 

rte r . d-r ubber ink 

feed, anil when the 
*pen Tr dipped, the 
groove in the rub- 
ber feed secures a 
[certain amount tif 
Jttik, usually suffi- 
ce Ecu t for signing 
tir s for a busi- 
>tflS*-9ay. The ink 



in the pen is kept in fluid state 
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LATEST ELECTRIC LOCC^flOTlTO I — 

HAULS MILE-LONG TRAINS ■ 

i I 

Mile-long freight trains can lie hauled Hr 1 
over mountain grades by t lie latest giant 
electric locomotive, developed by [lie Chi- 
cat m. Milwaukee and St. r:nll railroad in 
its Tacoma, W^slL shops. Al roost 5.MIH I 






How Tests Arc Made ■,! Liquids Carried in Glais 
Pipei-. Like That at the Left 



GLASS PIPES TO AID INDUSTRY 
IN HANDLING MANY PRODUCTS 



Many products, including inatk, fruit 
juices, chemicals and semi! Squid fogtl- 
stulTs, can be handled efficiently in glass- 
pipe systems now being manufactured for 
industrial use. As much as eighteen miles 
nf gloss tubing is installed in one plant. 
Made of materials similar to those used in 
producing 1 glass dishes for cooking pur- 
poses, the tubing can be subjected with 
safet; to sudden and extreme changes of 
temperature without cracking nr breaking, 
even wheat hot liquids are sent lit rough 
white she piping is cedd. In addition, ilie 
glass system actually is a gin m km LuU\ 
since it is possible to watch the behavior 
of the contents — the race of flow, ibe col- 
or, i he viscosity and the amount of sedi- 
ment- -at any desired point. The system 
is cleaned easily by flushing with steam, a 
matter of importance in handling prod- 
ucts lor human consumption. 



([More than Iti.OOO.OOOjnOU tons of earth 
wore lifted in du.-d cttmds and redeposited 
tin ring a storm on the steppes of R»>-da 
in 1 92S. 
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A/chlcles Thj.( Car, Mijg (r^hl 
j^iijjjjjicd Jar Boy's Wajon. 
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Ract-Tt'flck Accident witTi Attendants Ex tiniu=i-'h in* 

Cst* FsHuvrJrij; trncli Other At High. SptCiL; SotfQIP, 
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Flimdi iriL ■vilh Ambulance Standinp; Byr Ceittfir, 
Jjfl^er Fs«es at Car Swta to Crash 
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Roaring Road 




CaE'i Ski I'M inf; u The } 1 Camt 

One ot n Turn, ISecaudt Front 
Ends Arc Ton L e if H i l 
f.lflCCd E-j a Ko! Unr 

iom:jn Fault 



''T’liii cur wei> a killer. To took at it. k 
'*■ and sEuning beside the pit. you would 
tlever kti£n,v il, I > ll t hist month it had killed 
a driver, In three raci- two drivers ami n 
mechanic had tost their lives. Once il had 
turned over; another time it skidded inln 
a fence. Each lime cl was something dif- 
ferent, Si ill, i he ear had been re I mi It. and 
the mechanics believed they had cured the 
r r n it Me. N’nw the engine was being L cured 
for a lest roo. 



To the driver llie world became a blur 
of track. Throttle down, op for the turn, 
down throttle again. At 115 miles an hour, 
1 he driver straightened himself, his whole 
body trying to sense any peculiarity* in hi - 
mount. Does it drift upward on the turns ? 
Docs it tin at going into the: stretch ? Wllat 
had made it Lofo over? TEie car was bail' 
■king perfectly. Whatever iEw jinx wjlf, it 
seemed to have been eliminated. After a 
doKcu taps, ike driver was satisfied ar 1 he 
slowed to a stop. “She seems nil right 
now,” fie told 1 tie anxious mechanics. 'Til 
drive her next week/' 

Every nmv and then the racing shops 
produce a bad one. Each new speedway 
car is an experiment in automotive engi- 
neering ill which innumerable forces illu-1 
he made to work together. Dozens of dif- 
ferent metals and alloys must move and 
slide as a perfect unit. Sometimes a small 
detail of design, sometimes a minor change 
in assembly. ttpseLs the harmony of the 
machine, When this happens, a lack of 
balance or a vibration period that is not 
apparent ue eighty or ninety miles an hour 



may suddenly disclose when die 

speed goes above the century mark. Then 
tElc driver finds himself handling a car 
with different characteristics. IT is driving 
technique innsl he altered on the instant, 
or (be car goes out of control. 

Talk to the drivers idling around the 
pits on practice days, and you will be told 
tlutt tEd- ear. nr i hat ear. is a hood on. May- 
be it’s a killer, like the one that kilted il- 
mechanic amt injured iu driver in practice 
at Indianapolis one year, after having 
killed both d riser and mechanic in prac- 
Lice at ifie same track the year before. 
Both times ihc car was moving slowly. 
Or may be iFie ear see in £ to have an "in- 
feriority complex/' In practice, it will 
wind up with the be-t of tile field, hut ill 
competition, no mat ter Eiow oil cm the 
drivers are changed, sou i el hi rig goes 
wrong, Il will he taken out with mechan- 
ical trouble nr flagged down long after the 
winners have finished, Smile ears seem to 
break down so regularly- that the fans de- 
spair oF seeing them finish and lay bets Oil 
what kip they will quit, G liter ca rs g i vc a 
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sense of insecurity to tiic (] rivers. Racing 
mechanics have many theories on the 
jinxes that seem to attach to these cars. 

Most oi' them agree that minor vibrations 
and unbalanced parts are (he root of the 
trouble. Some small part that is under un- 
usual strain may cause failure in other 
parts without itself breaking down- When 
the pit crew is smart enough to locate ami 
correct the real cause, the hoodoo cat is 
tamed. But although mechanics can trou- 
ble-shoot a racing car for most faults with 
their eyes closed, they cannot always dis- 
cover a hidden defect, Eventually the driv- 
ers turn to other cars, relegating the hoo- 
doo to dead storage, 

Ji race-car builders could he sure be- 
forehand that their creations would per- 
form according to design, the high-speed 
problem would be greatly simplified, Rut 
they never know exactly what a car will 
do u ei til they try it out. Not even cars rliiu 
are twins down to the last thousandth of 
an inch will perform alike. Racing drivers 
know this. Take Harry HutJz. whose ca- 
reer rts a driver until he wsuf seriously in- 
jured rii 192?, and as an /Jwncr-dcsigner 
since. Ims been influenced by the individ- 
ual characteristics of hjfi cars. 

"I recall two spec by instances/' he says, 

'"that will show you what f mean, Back in 
l'^23 r we were buihtfng up a live-car team. 

The parts of the cp.va were machined out 
of the same stock, lit the same time and to 
the same dimensions, Then the head me- 

M A M diX" f\ 

(! J^e La^IuJ. 



eliaruc picked out the best parts for the 
car that was to be driven by the team 
leader. But that ear was miles slower than 
n m other cm on the team. Wc never did 
find the jinx that held it 
buck. 

4 \S ever a I years ago 
I Tarry Miller constructed 
identical parts for seven 
race jobs. Tlic first men 
on the ground selected 
what seemed to be the 
best machines, The last 
car out of the shop was 
assembled front parts that 
had been rejected by ev- 
eryone else. But that car 
was faster than the rest. 
It defeated the others and 
won that year's Indian- 
apolis race." 

When other things arc equal, the car 
that lias the best mechanic will win, Harli 
says. "A good mechanic develops what he 
calls a 'combi rial iO]) r that lie keeps a dead 
secret, He works over the car for a couple 
of weeks., trying out different piston and 
valve clearances to leant which arc be?L 



Then he experiments with the valve tim- 
ing uud with the spark setting and car- 
buretor. Eventually he works up a combi- 
nation of adjust in cuts that brings out the 
best the car has. If even one adjustment 
is slightly off, the whole combination is 
spoiled. One mechanic can gut .several 
miles an hour more out of a car than an- 
other just because Esc lias been able to 
strike upon a better combination of ad- 
justments. 
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1iJ]i. View cl . 1 : Ill-F-ilcd Car J^isfc afltr 

A _ . il!i:i ' Tli-U Rippcil Of! Ail tin- Whitlfc; 
N "o« the Kniiir. Altnc ll«l In Hc-.I E-Ini’: I : 
Ki-i:p ft 3f6Tr. Sl.ilHa Back bnca Track. J3o»- 
tain J Mil C-irs ^^::I.Iii:m i>i; Tun ; Driver 
Junped *.=«■■.■ Car at Rifrhi as, h in- 

to Fence. WhLlc Car M Left Is Still Out at 
Caere*:: Hiuht, Hfp&On View dJ the Car 

Ware ti-.E ]fli? E ,l-:lL,ir 1 1 1 , ■ I : u 



"Then ill ere arc Jast-Illiiiltte changes 
that the mechanic dieting upon, depend- 
ing utl the er-ntEirioilf. of 1 he- rare. If it i$, 
a hot day, the carbureror setting H chinged 
aild the air pressure in lEic lires i^‘ de- 
creased a lew pounds to give ful] traction. 
If the track Is i: >Uort one, w here accelera- 
tion more important than top speed, the 
mechanic Elfljusts the carburetor to give 
heller pick-up."' 

f lartz attributes a win to equal propor- 



tions of good preparation, good driving 
and pood loch. He was <me of the most 
runs: - i i pr driver!* of Llie ki-T decade, win- 
ning one Indianapolis race ar.il plmiig 
sec mid three limes, Fie won the 193ft na- 
tional A. A. A. speedway clirnnp-'uiisliip he 
finishing' ■ 1 st five limes and see mud eight 
i i - 1 1 ■ - out of ggVenfeep - ; i r i. - . He receni-y 
disclosed the driving -• stem ilial ho i light 
him In- cliampimi-liip mid thru has shier 
Ijuen -o valuable Ui the line., rs ot the 
Tlarfa-M ilt^'V specials Hi- strategy is sim- 
p te and success In !. 

■ r lir.'inftj 1 entered ;i race.,’* he explained, 
"I studied the lime that was made by the 
winners ot previous races at rhnl crock, 
Then 1 con rifle red \\ bother the ears ill the 
present race were any hotter, ui'n.1 from 
I hat I could predict very closely ihc speed 
that would he made by the car that wins-. 

" When the wild-eyed hoes with their 
feet pushed down to the llonr went by, it 

iCuiiliriumJ 1* ijaye tJiA| 
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11 Details 



("Vi cij p I l' 1 t: i V. every c I l: 1 :i: il , even 
to an electric tie valor 1 1 1 nl works, 
n scale model of a modern hospi- 
tal has been produced in London 
to show the public how patients 
are cared for in a wcjl-ei|Utpped 
institution, The miniature build- 
ing lias all the essential parts, 
wards, operating th carers, hitch- 
an, solarium, garden, X-ray u jiiip- 
ment arid (lie like, Doctors and 
nu r:-es are shown attending pa- 
tients, Members of Fug Lind's 

royal i, Lillie- ]j r l- -,l. ills, i.l lace hand- 






Top, Miniature- Hnspitil with Nursic M«,i Bv to Como 
bottom, diiLdrcn's Word in, ihe MndeL BuLldm^ 



Comrar.1 SOe ; 



here Ei ie is to the builders for use 
as- bedspreads in [In- hospital. 



4 



tr 



! S 



BRAKE LINING MADE OIL-PROOF 
TO GIVE LONGER SERVICE 



a new 
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, Longer service is claimed for _ ...... 

brake lining that is oil, grease and water- 
proof. Carlton gas black is used as a basic 
material instead of asbestos to give the 
lining better wear- resisting qualities. Un- 
der ordinary conditions, the surface of the 
lining will clean itself of accumulated oil 
or grease. Under extreme conditions, the 
wheel may have: to he pulled and the 
grease washed off with gasoline, hut t tier 
lining ls left undamaged. The individual 
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part icles in the Lining are so small that 
there is no danger of scoring the brake 
drum. Instead, these particles have a no- 
ticeable polishing effect, eliminating that 
period of careful use which many linings 
require lor the glazing effect necessary for 
Ion g. 
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ASPIRIN MADE INTO SECRET INK 



Gcrtnail prisoners during the world war 
sent out yen sored letters which were later 
fount! to contain valuable information not 
apparent to tjie censors. The prisoners 
,0 
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had no chemicals or invi&abEe inks avail- 
able, and it was revealed recently that the 
secret Lay in aspirin tablets to which the 
Germans had access. When dissolved in 
water, aspirin makes an ink invisible to 
the eye. but when placed under a violet - 
ray light, the words show up plainly. 



SIGNS DONE IN LIGHT COLORS 
ON DARK BACKGROUND;, 5*f 

Improved materials have been produced 
to si in | i I i i y t he pa inti rsg o i 3 i g n -■ i n 1 i g lit 
colors on dark background. For ordinary 
paper- sign or card making,, rubber stamps 
may he used, the only difference being the 
necessity of using the specially prepared 
paper nr cards and the new lit] u Ed 5 in place 
of stamp ipks. Anything desired in color 
combinations can be carried out, although 
the paper and cards are prepared so that 
all parts where the liquid is applied will 
be tile same color. By going Over these 
parts with a second liquid, white is pro- 
duced and an these white Letters, sketches 
or designs, any changes in color can be 
made, In one sample, s i x colors were used. 
Where two colors arc required, there are 
a number of combinations: red on dark 
violet background, light blue, grange, light 
brou ii. light purple, while, etc., cm dark 
blue; light green nr light yellow on dark 
green, and other:*. The texture of the pn- 
pers and cards produces the appearance 
of handwork, even when made with rub- 
ber-stamp letters. 





Flflrite gti Putter S7T'ti<a -Ground if Ij fclai*£ 

; Inset Shu-w-fr CflBStt lkcLoq 



putter improves golf game 

BY TEACHING ACCURACY 

Designed to increase accuracy in put - ^ 
ling, a golf chib with a flange extending To 
horizOntallv troni cite back o] tile blade 



li; - been produced by ;i ( 'liirvig.i jirufc-j 
sionril- Ln general make-up, tTi'e club is a 
Standard straight-blade putter, plus the 
flange. Hi the putting stroke 5s not prop- 
erly made, the flange strikes tlu: ground 
indicating that while the Line on the hole 
may have been drawn perfectly, [he play- 
er must have relaxed It is grip slightly or 
allowed his wrists to sag utst before Uir- 
cing the ball, Practice with the new chib 
is expected to produce more accurate play 
on the greens. 



C Whenever you fund l hat you wfcli to 
know more about any article in this maga- 
zine, write cutr Bureau of Information, In- 
closing return postage. 
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Floating Laboratory Explores Ocean Depths 
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HUNT FOR SECRETS OF THE SEA 
TO AID LAND INDUSTRIES 

Mysteries of the sen are being studied 
by ten icienlists in a floating Ltbu rate ry 
in order to obtain in forma iron of impor- 
tance to farmers, fruit growers flnd others 
whose success or failure depends on cli- 
matic conditions! In addition,, the expedi- 
tion, by examining animal and plant life 
and ocean currents in the North Pacific, 
expects to solve many submarine prob- 
lems for the fisherman and tEiu navigator. 
A seventy-Jlve-foot boat, the "Catalyse,' 1 
used ns the laboratory, is fit ter! with spe- 
cial bilge keels to reduce rolling and is 
driven by a powerful engine that gives a 
cruising range of 2, 500 miles. Nets wills 
extremely fine mesh for capturing speci- 
mens area part of the equipment. Photo- 
electric cells on long cables are used to 
find the limits at which light from differ- 
ent portions of the spectrum are blocked 
out, aiding the study of how the penetra- 
tion of sunlight affects sub marine life, 
Eight workers may assemble in the tafjo- 
ratory, which has outlets for electricity, 
Compressed air and bottled gas. A pipe 
line of arSd-i- enisling metal carries off nox- 
ious discharges after each experiment. On 
deck are two wire drums, one holding a 
15,00ft- foot cable for taking samples of 
water and (he other containing a 2,000- 
foot cable for dredging or trolling for sam- 
ples of submarine life. Numerous other re- 
searches are undertaken by the scientists. 
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fiQJf Uairii Ihc Pad cf a LcUia Flower for an Umbrella: 
Me Appear* gttiilq by Canaparlawi 



waiting to open, 1 Em stalks seem charged 
with electric energy. With the lirst streaks 
01 dawn, tlic buds begin frc burst and the 
talking of the lotus flowers may be heard 
across the pond. 



PADDLE WHEELS KEEP OIL OUT 
OF VA CHT H ARBOR Q f t U 

Seriously troubled by oil Huai big into a 
mooring basin and fouling bottoms and 
sides oi boats, th e Oakland , Cal i t'., yacht 
dub fjuH'ed . Up two paddle wheels tn~kccp 
-TtuTTiarbor tree of both oil and debris, 
i Fie w heels are mounted on a float and ro- 
tated by n twu-h or sc power motor through 





BUDS OF LOTUS FLOWER TALK 
WHEN THEY OPEN £ £ & 

Known as the talking flower, the Amer- 
ican lotus, largest water lily an this con- 
tinent. grows so fast that its buds open in 
the early morning with an audible if pop'’ 
and “plop.” Indians and wild ducks feed 
on lotus See tis in this country, but in the 
Orient the flower is not only a religious 
Symbol, but is also more widely utilized 
than here. The roots are dug from the 
thick mud and eaten, the leaves and stalks 
arc used for fuel, and the acorn- shaped 
seeds are sold as nuts and made into con- 
fections. Nearly all lakes and tributaries 
of the Mississippi river provide shelter for 
tins remarkable (lower. Leaves, two feet 
in diameter, rise above the: slip How water, 
and on warm nights, when thy bucks are 

It ' ,</ Tj- 



a worm gear. The whole assembly is se- 
cured to piling on one side of the t w nr. v - 
foot entrance to the basin and sets up an 
outgoing current strong enough to keep 
out oil and drift. 



Piddle Wheels Mourned ,,n XkiAi K(#tp Oil and Drift 
O'jc of VaJiL llarbor 
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LeTti E)U'%vtiv« 
i.> E t h *. M j. r J ^ ■ * , 

t'hor.i Ls. r. UtMaiwis, 

Lscki-ns W a t tt-T i t h t 
EJnOrs in Hul.<] : Rml jcnJ 
Green L i p; h 1 1. Show 
Wliicli I>rarj Are Open 

S l ee 3i i.L i :i g < > ti l li e -1 1 (.■! t e r ed I >ri dge , he ? w ings 
1 hi? engine-room telegraph to full speed 
ahead, 'Your course is 256 degrees/' he 
tells the quartermaster at the wheel, 
"'Change over to the "metal mike' as soon 
as she’s steady." A feu 1 minutes later the 
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/"A N C E again (lie American merchant 
marine is turning the hows of its ves- 
sels toward the Paeilie, Fifteen new ex- 
press liner.-;, aggregating dose to SiOCMMO,- 
000, are being placed in western service, 
In shipp Eng offices that trace their history 
hack to the days of the square-riggers, 
clerks are dispatching messages west in- 
stead of cast and are ta hula ting manifest- 
once more filled with the strange names 
of Oriental ports and cargos. 

Ninety years ago, when dwindling com- 
merce threatened the nation's maritime 
prosperity, sea captains ushered in the 
greatest cm in American shipping by 
rounding Cape Stiff and pioneering trade 
routes to the Far 1-fast. Today, in similar 
circumstances, American vessels arc set- 
ting out again, hut they bear no resetn- 
I dance to their predecessor >. 

(jetting a China clipper ready for the 






sea was an arduous task. Tugs shoved it 
through San Francisco's Golden Cate. 
Then, Under the captain’s personal orders 
tr> the mate, it took tin; crew a good two 
hours of hauling ami pulling to clothe the 
spars with a lull -mi l of thirty different 
pieces of canvas. 

Today, ("apt. William R. Meyer, of the 
modern '"Mariposa," accomplishes the be- 
ginning of [he same voyage with a motion 
of his iiand and a few words of cum main!. 



quartermaster shifts a lever that locks in 
llic automatic pilot and walks away from 
the wheel. Except for a glance now and 
rlien at the gyro-compass repeater, he will 
pay nn further attention to the helm until 
the course is changed. 

From the minute the ’’Mariposa" picks 
hi-r wav past the last harbor buoy, one 
[[ties tion is at the back of Captain Meyer's 
tsi in d. Safety on the sea depends upon a 
continual string of answers to the query, 
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Top, QuaitrrridjU-r Prrp&rea ; 0 Turn Ship Over » 
Aiil:irnatLc £*■ l^t ; Center, [ha , llntlum. 

IEIeci rti. Winches Haadtc Carii > 

‘‘Where am I?” The many Inst rum eut- 
in tended to east E]|C work of navigators 
only Juki to their flu ties, for instead of 
adopting one system to keep on Ids Conor, 
it can-nil captain use- them all to check 
on one another. 

Years ago a sailing master was content 
if he wa& U'ithtn fifty miles OF his estimated 
position* The day after, or the next, be 



captain orders, and a junior squints 
througEi the sights of a polar h t set up on 
a compass bowh Then, as soon as the is- 



woukl hare another chance to shnol the 
:-u< But the captain of a modern ship, 
chat runs ns far in one night a» a -. i i h i g 
'■hie:' logged in thirty-six ho Mrs, lnu>t know 
liis location oil the water atmci't tu tig 1a-i 
I'piiit, I ‘.veil a small compass 
error v. ill set him miles off 
bis course in a feu hours 
i he on i lift! vigilance I eiyirt-, 
1 1 ' ng I :-e i > ■ rc i h l- 1 a n d a d < . 
a w n , " T a 1; e a fa u r-p oi nt 
hearing on that island/' the 
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Eng." In the corner of the 
chart room is the direction 
finder, support! tig a column 
that reaches through the cell- 
ing to the loop aerial on the 
flying bridge. Turning the col- 
umn Ltutil the continuous sig- 
nal.*! from the San Francisco 
station are loud, the officer 
n nt cs t he b ea r i n.g of the poi nt- 

er arm, then changes the cir- 
cuit to bring in the station at 
Point ArguclEo. W i t ll two 
bearings,, he traces a triangle, 
one point of which coincides 
with the dot representing the 
ship's position, "‘Right on our 
course,*" he announces. 

Later, when lie turns the 
bridge over to his relief, lie 
repeat s the I atest position, 
which the relieving officer im- 
mediately checks. '"Orders are 
to change the course to 255 J-i 
degrees at nine o'clock. Call 
the captain if the visibility 1 is 
reduced,"’ Ships on great -cir- 
cle courses steer for their des- 
tination by mean-? ot a curved 
track, and the more frequent- 
ly the course is changed, the 
shorter is the path of the ship. 4 E 331 or- 
der front the officer, the quartermaster 
disconnects the automatic steering gear, 
brings the ship over to the new course, 
and again puts the helm under the accu- 
rate control of tile ill eta l mike. 



Taking Cross Scaring on [tie "Mo- 
dpoaV Radio Jj in L ean FLndtf 



land is abeam, another bearing is taken, 
the time and ship's speed noted, and the 
position marked down. Two hours later 
the watch officer glances at the dials of the 
pilometer log and the gyro compass, amt 
steps into tlie chart room. ^Distance mu. 



lorry -one miles: course, de- 

grees," Ire iiut'-r With pa rail 1 r.d 
vi - and a coiupav- he work- mi the 
chart, finally making a doi with his 
pencil. i"Th al's tvlier ■ we are by lEeud 
reckoning. Let's get a radio bfcar- 




Q-jarlrnns Gravis y DavLih Operas-ul !iy Cinq 
Mao Swing (Jib LiFcbeau Clear «a S*i Vta- 
»b OjitidUng io Purine Servkc 
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Several days out, he y o n ct t li c 
range Tji the shore radio beacons, 
[lie quest ion “Where am I ?" still 
persislp, Winds and Currents are 
Continuously al work and Llleir 
eflCCE Oil dead reckoning cannot 
lie arc mat ely measured. At least 
once every four-hour wateli tile 
position is cheeked, Ly the sun in 
the daylime and hy the stars at 
ni g lit , E vc n i f t he S Ny is obsc ur ed , 
cleat] reckoning k no longer used 
alone. At the first hint ok (hick 
weather the captain takes charge 
of the 1) ridge. Within a fe hours 
he calk the radio operator, “See 
if you can pick, up any ships in 



Tnp, Old Sailor Inspects FnihoMcItT T?id1 
H*p3ac<s Lt*d-Hen|viii| f n Pctcrminini; Depth; 
E,#rt, Che 'MaripcanV' Gyrci-Compani Repeat- 
er and I hr Paring 

clear weather that have jusl gotten 
their positions." In a few minutes 
the operator makes his report. "The 
'Green Cypress/ StXi miles north, 
sir, and the 'Kenyon Mam/ 500 
miles west/' "Good, Ask them to 
transmit until we get tlieir bear- 
ings. And get me the latest writ b- 
CL' report." The storm area into 
which the ship is entering has (Ls 
center 500 miles to the southwest 
alld Is moving cast. The Captain es- 
timates the point at which he would, 
encounter the storm and plots a 
course to dodge its center. 

Passengers Dll the Pacific are re- 
ceiving the impression that the in- 
tense -norms rh a i formerly [ashed 
shipping no longer occur, since 

( ( ."mis Li into | fcii jvi yi? B^-iA) - 
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Oil-Well Gun Perforates Casing a Mpe Deep 




Top, WithiTa-wing Guii a Tier FirLnj; Gliargc 
F.v. a#low Boutaev; Cenirr., Pullrt Hrjfts 
:r. Four C^inx* Encircled In Whjtt ; B-ol- 
tnm Diagram Shrju-a Ho^ One: Duller Feis- 
elrated Foi^r CfiSinna 

Production problems in the 
oil fields are now being 1 solved 
by a specially developed gun 
which shoots a bullet through 
four thicknesses oi casing and 
cement, one mile underground, 

Often, in drilling, a well is con- 
tinued to a great depth to Sap a 
known producing sand, while oilier more 
or less productive sands encountered on 
the way arc sealed off hy the leasing: and 
iis surrounding wail of cement. When the 
productivity of the low er zone becomes 
depleted, the sands at upper levels would 
yield oil H it could penetrate the cement 
and easing, The small diameter ot the 



casing prohibited the use 
of mechanically operated 
devices capable of effect’ 
ing lateral perforation, 
hence a special gun, with 
a barrel so short as to lie 
contained in a easing less 
than five inches in diam- 
eter, was developed. This 
guo is composed of a 
U u m b C r of seel Eons, 
threaded together, each 
sen lo n CO [] L ai n i rig mil n v ■ 
able breech blocks and 
barrels. It was also nec- 
essary to develop special 
ammunition to meet the 
ext raord i n a ry con d i ti on s 
encountered in subterra- 
nean gun lire. The explo- 
sive charges must he kept 
dry, must fire at depths 
as great as 10,000 feet, and 
submerged ill water, oil 
and mild, since the well 
Casi ngs ca n not be eiltpti ed 
of liquid as they would 
then Collapse under ex- 
ternal pressure. As a re- 
sult, the guns are bred 
under hydrostatic pres- 
sure o i t Ei u li s a n rt s o f 
pounds per square inch. 
Despite Such handicaps, 
the frills are able to pen- 
etrate as many as four concen- 
tric rings of casing and cement 
at one time. The explosive 
charges can only be fired by 
electric current, contact being 
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made at the surface after L 3l u gun has beers 
lowered to tlic correct depth, Premature 
or accidental discharge is impossible, since 
tin: charges arc so isolated tv it kin tile jgutl 
hotly as not to be subject to explosion 
from heat or from jar in handling, A 
thermal element, imbedded in each charge, 
is rendered incandescent by electrical en- 
ergy', generated on a service truck at the 
mouth of the well and transin tiled to the 
gun through an armored cable from which 
the gun is suspended. 

C 3 Of 

'GUN' AIR INTAKE ON 'BLUEBIRD' 
SERVES SUPERCHARGER 



Tide, PiCturr Is "Faole-JT -wmh Cclcrci S-in,sl ani 
Mounted in Glass-CovciEd Bos 

PAINTING WITH COLORED SAND 
IS UN VS UAL ART ~f 

Colored K.an<t^i^eTtse^ 1 by a o' J^n^i^farm - 
er-artist in producing unusual pa inf mg,. 
The natural sands for the pictures are 
taken from Pictured Rocks, near the ar- 
: - ’s house. The Hand paintings are mmint- 
■ in boxes or bottles. 



t 



:r- Ij mil, i, Lkiltr 1 1.1,1 

Lars*? A It en the "BLuH;jr<|" ! TUi Helfis In 

crcasi Eli S pecii Five MJLti ptr Hour f 



PAPER X-RAY TUBE STRONGER 
THAN GLASS TYPE L' V j-' 

X-ray tubes made of laminated paper 
have been found stronger tlian tbo>e of 
. bus and capable of withstanding higher 
voltages. In experiments to develop X-ray 
Julies lor the 10 , 000,000 - VO it static-elec- 
tricity generator being built at Round 
^■11 ill. Mass., a paper tube final withstands 
300 , dOb vo lis wi Eliott! a pu lie lure h ;l s been 
minced. This, voltage has hern ilie limit 
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lake must he made of very tough rllctat,. ' lor glass tubes of similar Slit, while 400.000 



'to prevent the pressure from tearing it 
from the car. The roar of the engines is 
so great that the driver wears gun serv- 
ers’ car muffs to protect his eardrums. 



j volts will break any glass tube. I he paper 
^Lnlie is cylindrical in shape, four feet long. 
iOne feature is an India-ink line drawn in 
^a spiral on tEae outside of the cylinder from 
^juaie end to l he other. This line strengthens 
-I resistance to puncture by the high volt- 



#[A platinum nugget weighing over thir 
leeit pounds was found in the Ural inoim-C w «ge:> inside and also prevents sparks from 
tains* fo<rning ot) the outride. 
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otrning on the outside, D , 
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For supplying the Supercharger Oil AI 2 i 1 ■ 
co hn f :.anipbf 3 l's raring c ar. 1 ltg_ Blue- 
bird.' n "gun'' air intake lias lieetl iiiounl- 
“ed ori the front <u‘ the att to. When the cal- 
ls moving at high speed, air is forced into 
the mouth of the gun at the rate of over 
miles an hour. The speed of the car 
thus raises the supercharger pressure SO 
that an increase in speed of about live 
miles per hour results. The supercharger 
takes the form of a large fan rutalitig 
30 . 001 ) times a. minute and Inject ing air 
and gasoline into Lin . 1 2 . Si HI 1 - horsepower Ctl- 

g i ties. So it igh is t h c a t r p rcssu re a r s peed s 
of five miles per minute Him tile gutl ill- 
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duc.ing alcohol, because 
4 hi the expected increase 
in demand: if the Swedish 
govern ment makes it 
compulsory to mis im- 
ported gasoline with al- 
cohol, in the proportion 
of three to one, for use ill 
motor vehicles. 

C %i± 

PREHEATER MAKES 
PLANE START ^ 
EASILY 0 



starting: anti warming 
up tile airplane engine on*) 
cold days Has hcen made# 
easy liy a simple mechotRr 
devised at the Chicago - 
t e r ininal of lira nit's rut - V ' 
’.rays. Hie nose of the? 
plane i.^ placed two • 
three feet from a stcaui^ 
heater of the blower type, t 
which in attached to an inside wa 11 of tliq*; 
hangar at about the height til the plane." 

A tarpaulin is fixed around the heater. cs^Si 
lending around the cowling of the motor^i 
and is laced together at the bottom. ltl»^_ 
about forty- five minutes, the engine is’ 7 ' 
warm enough for quick starting. This re- 
■ M i lLr in a sub stant ini saving,, since rhe>_ 
warming-up time is reduced to only a lewJ 
n ixnitc>, and the plane Is ready to takeoff 
soon after the engine has hcen started. 



Clutter or Dial: Tpa? Jlelp. la Operate n Madera Gruber: Phots Shmws Pam 
of tht Central Beard at the ’“3 noi ip,apuilEi'' 



BOILER CONTROLS ARE “NERVES 
OF MODERN CRUISER 



In the boiler room of the modern emb- 
er, the "‘nerves." of the lighting craft ter- 
minate ill a m.ur of dials on the boiler 
control board. The control board shown 
is that of the U, S, J Tnf li ana no Lin."’ the 
first of two ?T23inrJJinU tight cruisers built 
for the navy. The craft, weighing lU-,000 
tons, was authorised by congress several 
year:- ago in a program calling lot lilieen 
such, boats. 



RAW SUGAR MADE FROM WOOD 
IS PLANNED IN SWEDEN 

Production of raw sugar from wood on 
a commercial scale is planned tn Sweden, 
the result of chemists' reports. One rib i 1 - 
■“"linn metric, or long, tons of wood sugar 
I could Esc produced annually. Of this 
) amount, the chemists suggest exportation 

* of 660.000 tons of sugar to England and 
j Denmark For refining, A new method 

* makes it possible to extract aEsuut sixty 
pounds of sugar from 10(1 pounds of wood. 

I This raw sugar may be used as cattle feed, 

* material lor yeast production and for al- 
cohol distillation, hut is not intended for 
human consumption without refining. Im- 
mediate usertof tjjeiugar would Lu in pro- 



HtoJ CVvtrinic Plane") Naae Hclpi TiAiisiriii Warmth 
Erurr. Wall Ktater t& Aul 111 StarUnE 





Might View vt Front uf Adnunigliation Building. Shuwinjr Haw Lighting Tg t& R<* U**d f^r OttafsOan ; 
TJiii If (Jr-0 Oi the Fpw Ferm&sltnl Struccjre* B-jlIt Tor the- Fair 



j^"I2ARLY every world's f,iir leEives il- 
architectural imprint im the follow- 
ing gene rat ton , and this premises to be 
true particularly of the Ceuturv of I "mg’ 
res?, opening in Oncago in Jnnr. Visitors 
will find i lie exposition buildings eon- 
Structtul " ot entirely new materials and 
they will also lint! nftw applications of old 
materials. Welded or bolted steel frame- 
and the use of vail hoard, or other inex- 
pensive materials, have mat I c possible n 
simplicity oi design and construction 
heretofore not associated with huge airne- 
lures like the great halls, where will be 
portrayed the dramatic story of man's 
achievements during the past century. 
The materials in nearly all the buildings 
are to be salvaged when the fair ends, 
hence tEse structures are entirely lacking 
in the “gingerbread" ornamentation usu- 
ally considered essential for dermal Lvc 
purposes. Instead, lights and bright -lined 
paints are to supply the “trimmings" for 
the buildings, and the fair if it does noth- 
ing else, is likely to demon si rate the prac- 
tical value of exterior and interior il Elimi- 
nation for decorative purposes, and m 



:dlmv tEie practicality of simplified con- 
struction a> applied not only to large 
huil dings, hut to small homes as well, hi 
one other respect, the Chicago exposition 
also will be inti it tie. It is not a skyscraper 
fair, hut depends on mass, rather than 
height, for its appeal. Its great groups of 
buildings stand on about 3-50 acres of man- 
i; vie land reclaimed from Lake JSichigan, 
and, except for Lowers, none of these 
struct li res is Hid feet tall. Even the lofti- 
est tower i- less than 200 feet high, so visi- 
tors will he faced whh an exposition three 
miles long and Ecss than 100 feet in height, 
fuller points will he accentuated villi 
UghK ui ul color, however, tu give the illu- 
-imi oi heigEit. T lie thousands of exhibits 
telling ihc story of the strides of science 
anti industry will also be different from 
ordinary displays., since most of them will 
he rendered more effective by actual or 
simulated motion. Hence visitors will nut 
sec human progress pore rayed in number- 
less lifeless exhibits, but will learn the 
story from cEisplays involving mol i on and 
dynamic aeLitm. The following pages pre- 
sent ri pre-v jew of 1 he ffdr. 
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Top, Corner ■ T Adiamiritriitiop 

Hriliiir.if. M Striding 3 i k.i=il| li- m! 
[hr Mtuv MtllUir'.j lit lli.lliLing 
wiili lia EliiStca EtceL Fiausr, 
Walls of Asbestos W allheal'll 
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tiirtiaiilha S3 In J'jilii 1 ir.|; Mat*- 

i tats : Ceiiiri TraHi ~iohalLqb 
B uiMijis Which 1 3 as Roe: SuB- 

prni|j-d jiy Clhks. 1 . i;, r ::rd- 
KaamtS Hlilfh-, (Ipt nf the 
Many Modern Hornes Visitors 
Will St* at Inc Espratlion 



-Y 1 " 

bP . At 






. 









Copyrighted material 



<L cuCC-r f"lii»:n 4 !. Iivagii A n.'li I twr L u r : ■ I T'IkLm », : ij_ 







694 



r O r IJ L A R M E C H A N I C S 




M&deeriisuc 



S:L.l7i r .TiiLii5 



I'lwiij by ClilftfA AKhltedunl rMi* t'n 

over :ho Entrance in the ]l»!l oF S-yieyal Science; liie Fi ll Effect uE Uri-itnE 5 ml K m$ 
bd id Seen at Kinht WIkji indirect Liifhtir.it Erijiancet the Linei 



Copyrighted material 



r O F U 1. A K M E ( II AN I C S 



3/r 

m 







AiJiJVB- On 1 or Enpo 
fci i I n r £rrOU|>i Shoeing 
U nviiu.il li II Qb 
iftiiiiii! l.i y J ust J71 oil- 
lion ill rr[ .11141 tKr 
U iE oE H oflii? n, 5 a L 

HSaiics ncii' AneLen ; 

Ji ■ £ ht._ 1 Ji t M a k i c 
Mc-iuualn an the En- 
chanted Islam!* lit iJ 
Chi !■! rp-i :• Project l+n- 
iiM! K.ilI: i.y Ai/liiccci 
Gcory.c W . Buckley : 
Bdjpw. Olil KjiiJ<;lEiiT( 
Inn. O' i- (1 1 1)11 A«- 
ir.i iivL DirJjij; S-'lj.ei 



Copyrighted material 



1 









c m P O P l L A it M B C II A NICS 




J.'.-I'i 7 ■»] I in! .'r PlrjCfzk l|V riiiri^pi .hr li I rifiiEal FLiil* ClL 

Abovr, BwRflida on Wa 5 h a( the Ekrtrkal OnJwp, Oit* rJepktEii|[ Ufcht the Qi her <Ti* Ctmqyttt aE 
Ti:i-.r i * i i ; Keluw, .1 of Trie Travel an. I Tr ni^poi .1 lJi_i:iil:i r . 



I 



opy righted material 





C 3/f 



PO L p t; L Ail 



ME CHAN ICS 



697 




Interior View o: KepLiu of Gold tn Pavilion ni Jehol, E rousing Treasures from. the Lion Temples of China; 
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POPULAR MECHANICS 
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IODINE FROM OIL-WELL BRINE 
CAN SUPPLY U. S. NEEDS C 
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T or! i si e extracted from California oil- 
'<%■*.’] I brine tan be produced, in HiifRcient 
quantities to supply nil of An] erica’s needs, 
A client ieal plant ai Log n sarelc-^ already 
is extracting several hundred pounds of 
i in line per day and it can expand to pro- 
duce 350 tons per day, the present con- 
sumption of the United -Slates, Operation 
of the plant has caused a reduction in 
price by the ^Chilean uj irate corpora 
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ELECTRIC EYE GUARDS WATER 
TO KEEP IT PURE ? - ) 

C w 1 V 

Purity ol drinking; water requires care- 
ful watch, so the photo -electric cell, or 
electric eye. has been assigned the nitU it's 
of regulating the amount of chlorine lib- 
erated inlo the tv Liter supply to destroy 
germs. Action of the evil is prompted by 
color changes. Engineers of the Westiug 1 - 
h on ise Electric and Manufacturing; com- 
pany, have developed tbe automatic water 
natch man, which compares a sample con- 
taining the right amount of chemical svi 1 L 
a sample ol water taken irOni the mains. 
This comparison i.s done with light, If the 
sample from the mains rides not transmit 
lie In properly, chlorine sufficient to cor- 
rect th is conrlitioji is placed injhe water 
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RENEWABLE PAD 1 FOI^ SANDING 
dVES LONGER SERVICE 

Ev fitting the sanding machine witT^a 
new pad or disk that can he resurfaced at 
low cost, the operator is assured of fast 
cutting; and lunger service. The pad is a 
substitute for Ute liber and paper disks 
which often are destroyed hy sharp edges. 
Seven miners of abrasive are Used on the 
renewable pad, which is felt-backed and 
flexible. Any -si ire pad can he obtained, 
and the operator may do Ids own resur- 
facing. One disk has been resurfaced 
twenty times without Wearing out. 
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Rscflrillnfi Air Coedhlan*; Inset. Oark Spaia on Eds* 
i.s uisk Warn of rtnnfciilihi,: Fojt 

FOG IS DETECTED EY AIR FILTER 
TO AID POWER STATIONS 

Warning ul the approach of log, which 
would increase the demand for electric 
Infills, is given London power stations _by_ 
a new signaling device. A Utsk, rotating 
nu n turntable, filters n measured volume 
of air, hour by hour. Variations in the 
amount of impurities in tile atmosphere 
.arc registered on the edge of the disk, 
which is divided into twenty-four sections, 
with subdivisions for every fifteen min- 
utes, The blacker spots on llie di.sk show 
when the air is must polluted by soot and 
dirt causing fog, amt indicate the approach 
of murky weather. 
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reign Cars Offer Striking Shapes and Linej 



* H*p Com:. tV K«p 
Ihe Rider fro^i trei- 
tirp Loal, ,:i!.U Jleatf- 
t> =i View i E the 
SlreanslinLit r.Uiyi.Ai U 
■'/LiynLliM": ufTTSI- 
I fycl-L' with Lin L Itra 
K"! : i:.i iliilip i;ij Sidecar : 
B « I aw, i.igli: weighi 
T wj- S tater Hunahnui 
ivLti, Three Wheels 
jDirlljlifiSlu-iillnp :) Ii c- 
i'nnrkal'le Ci. n. I: i -i i tluri 
J-fli Lightness iml £l'i ■:■-:! 
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RUBBER COVERING POE FLOORS Ui 
SURVIVES LONG WEARC 3$7 h 



I-N^sfessang most of Hie characteristics 
af linoleum, a floor covering now i-; being 
made Ol" wood flour with rubber an a boni- 
er. The proce^u of manufacture from die 
raw' materials to the finished product re- 
<1 li ires only twenty-four hours, and dirt 
method of treatment is about the same asi- > 
for 1 in ole li in, O w ins to the large amount^ 
of fibrous fillers, i lie characteristic prop- 
ei'tlcs of the pure rubber are suppresseig^ 
and tlic material assumes tit leatherlihe^ 
character. The suit ryhber used as bind- 
ing agent is well Vulcanized with .10 .Li I e- ” 
ijnate percentage of sulphur and acee1era*w 
tur. Tests have shown the material is vm vV 
durable and is proof even against ilaraa^ 
ness. It keeps its position when laid. wlito 
Hot distort and can be pro di iced in plain 
colors or marbled. 
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BAR OF INK IN BOX SAVES HANDS 
IN MIXING WRITING FLUID 



Fac 



Air-Coo Led FiLlcrir.E Maciiinc Ihrou^h Which. 
Pow-dtr Fatsos, il'ior Bctnif Ornund 



Soiling the 1 1 antis in 
fluids is di Ell il lined by 




preparing writing 
a new Type of bar 
ink Lbnt conies in 
a tubular bos, 
Slight pressure on 
l Fie aides of the 
box causes the bar 
in loosen and drop 
i n to t li e w at er 
v. ii.li which a quart 
b o t 1 1 e lias I s e e n 
filled. T he bat 
produces a \\ rit mg 
fiuitl that is Haiti to 
be comparable itl 
effectiveness to 
prepared l i < | n i tl 
inks. 
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PLANTS BUILD MORE ISLANDS 
THAN DO CORAL ANIMALS 



Plants, not coral animals, do the lion's 
share of building up the so-called coral is- 
land s and a tolls. Dr. Marshall A. Howe, 
of the New York B otan teal - G a rtleiu has 
found that oil 0HEF"5outU Sea inland, two 
lime-secreting weeds, are responsible for 
most of the lime const rue lion, with third 
place going To a group of on-C-ecl ted ani- 
mals. Tile Corals were fourth. 
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BIG FILTER FOR FACE POWDER 
LOOKS LIKE PIPE ORGAN 

Resembling' a pipe organ in appearance, 

a giant filter containing fifty large tubes is 
used iti the making' of lit leu in powder. The 
powder, after being heated in ovens and 
ground to the proper texture, passes 
through this air-cooled filtering machine, 
being blown ill rough the tubes at the rate 
of 1,500.000 cans a year. 



LAWN EDGER LIFTS OUT TURF 
q 2, *i WHILE IT CUTS 




Trimming the lawn is made easier by an 
improved edging tool d o lifts uul the 
turf to tlie walk . r 

as it cuts. A child 
can toe tlie tool 
bcc a u sc there is 
no thing compli- 
cated in h s oper- 
ation, The cutting 
section is made of 
carbon -treat e d 
steel that can be 
sharpened i o n 
knifelike u d g e, 
while (he roller is ball bearing, Tlie tool 
cao be adjusted to the desired deplfb, 

* 







By GEORGE W. GRAY 



Professor Thffimuir, E*ith Disk of FuhmI Quartz 
to Be Ground into TcLfjcopp Mirra? 



"'f , ]IE future of invention? T h 1:011 ghr up 
1 H f S question with Prof. hlihu Tllm n- 
surg the prarlicnl Rfc^n sn ^ who founded the 
great elect ri cat works ,at Lynn, Mass., Out 
nf~ tv3iTf.li,. and by merger with the Edison 
company, grew the worldwide business of 
the General Electric. He smiled indul- 
gently when I suggested that perhaps the 
fundamental discoveries mid inventions 
have already been made, and the next 
generations will have to content them- 
selves with gleanings. 

Doctor Thomson shook his iron-gray 
head. ri I have no doubt.’’ he said, picking 
tip a typewritten sheet from his desk, "that 
,1 machine can he made to read (his text 
.inf l pro not] nee its words aloud, if that is 
Something that needs to he done, There is 
31 0 limit to the possibilities of science ami 
invention. Your wildest dreams wilt he 
commonplace actualities some day. pro- 
vided they relate to things that enough 



people want, Eo justify their Envelopment. 1 ' 

We were sitting in Lhe Thomson re- 
search laboratory at Lynn. Downstairs 
was a giant apparatus for spraying molten 
quartz at a temperature of 3,900 degrees 
Fahrenheit —one of the latest in the long 
I El of marvels that have come out of this 
prolific hatchery of science. That machine 
was designed to develop the method which 
would be used in making the 200-inch mir- 
ror of the telescope planned for erection 
Oil the Pacific Coa>t— the giant eye which 
will quadruple the light-gathering power 
of tlie great Mount Wilson reflector and 
enable us to peer sonic billions of miles 
deeper into our universe, 

In the room,, on the table before us, was 
another machine o( different caliber aud 
different nge — a seemingly crude contrap- 
tion in which a crank turned a wine Piottlt 
with a ■> i I k band around it against a l>ic- 
iion.il rubber, thereby generating elcctrie- 
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Above. PreJirtWiir Tlipisnatm Lti Hh Frivitt Obawrvitnry : Btk'W, 
ForeTun.riEr of ELectdcpl T* on n (amici’. a Tlsfiiit-iOr. liu'Cfnloit 



ity which crackled in (n discharge sparks. 
The boy The iii son, i n THfiJ, .it tlic rape of 
eleven vcj irs, built Mil-, machine, He want 
er| to &fe a flush of “elec trie fire” such its 



he had Veit ct about. so be built thM 
apparatus and with it Introduced 
him sell to file mystery of elec- 
tric tty. 

Between that wine-bottle elec- 
tric machine and ibi- fiery rjuartz 
-prayer are “iKI patents taker, out 
h y Pro f l: -isor T h n m s o n in t h e 
United States — pritem> lur dyna- 
mos. tin Hors., arc La nips, electric 
air ■ 1 tH f ■ . electric railway control, 
a centrifugal cream .separatin', a 
^rrs-enpine mnhler, X-ray pLiotop- 
raphy and for an improved steam 
engine. There is hardly a field of engi- 
neering in whirl i he lias not pioneered, a 
trail blazer of science, 

"Ever_v invention opens the door to 
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more possibilities,” Haul Professor Thom- 
son, <f |n its present ?ta.ge ratlin is prob- 
ably crude compared to what it vvilE be; 
and, of course, there is ihe annoying inter- 
ruption by static and other atmospheric 
interferences. 

"I have thought of the possibility uf 
■keyed radio, 1 in wliie.i the signals would 
be broadcast <m two separate wavelengths, 
and could not he recognized unless both 
were received,” At this Doctor Thomson 
pulled a key from 1ii> pocket, and pointed 
to its slotted pattern. “Then you'd have 
something in radio Comparable to the 
tumblers in n lock — and (lie thing would 
not work unless all tumblers were turned, 
V'uu'i] have a selective radio, a secret rn- 
tlin, and the combination of wavelengths 
would also iron mu most of the sialic 
trouble. 1 think. 

"Now/' concluded the inventor, "there's 
an opportunity for snmc bright ingenious 
mind. The fellow who applies, that idea 
has got something the world wants and 
will pay for."' 

‘Hie world wants television, and will get 
it, 'Tn another generation or two,” nug- 
gesEed Doctor Thomson, "people won't 
hare to make long pilgrimages to some 
particular spot to sec a solar eclipse, as 
thousands traveled to New England Inst 
August. In the future, television trans- 
mitters will he set up in the path of total- 



ity, and millions of people sitting in their 
homes will see lire eclipse as it is flashed 
around the world by perfected television 
jus tru inen ts,” 

And when will this perfected television 
arrive? Professor Thomson does not 
know, but many capable experimenters are 
now at work on the problem, When it is 



understood that to transmit a recognis- 
able image of a man's face requires about 
fifty times the communieatioti channel re- 
quired to transmit his voice, one realises 
that the problem in more than just an ex- 
tension at' radio, "But it will COIllC,” 4a id 
Doctor Thomson, "Eventually television 
will transmit “fights even more realistically 
cl lull the radio of 1933 transmits sounds/' 
Another thing the world needs is a more 
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This Development Has Aided ip the MakinH oE Mirrors for Large Telescopes 
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sional. a* science grn« s snore complicat- 
ed and more exace. Bill this dne^ not 
mean that the individual inventor is 
ruled out, that tile great research labora- 
torics n. ii' lodo all of nur future in venting 1 . 
''\ T n/' said die man who has taken out 
RKI patents, anti B still, at the age of 
eighty . busy in hi- laboratory every •day ; 
"yd li eaniir.it standard Ezo tin.' creative > park 
at invention. It isn't so mu eh the elabo- 
rately equipped laboratory that counts for 
success here, as it B LFte original idea. And 
it is the individual still ivim creates, the 
1 1 rig i naT i dea . 

"ity an original idea." explained Doctor 
Thimisan, iL I lEo not mean some sugges- 
(hul some general impress foil chat a cvr- 
L » in innovation or improvement is needed, 
but the practical working out of u problem, 
" Anybody, for example, can see that we 
need a more efficient beat engine: that we 
need a television system that will econo- 
mise: Iran emission channels and project a 
sharp, well-defined Linage m" large tlirtscn- 
siims; that w<? need a radio Which is not 
subject to tin; whims of the atmosphere, 
licit mentioning these needs is not supply- 
ii is^ rlifiu ] oven (ion B die exercise- of ihe 
imagination as much as the creation of 

(Cftiil muiiit tci ikiLfii ] I ’jA) 



l.tfs Uin-rcsKOf TJi'jminn'i: 
itcimc, with ] l i : . Obs-tr^Hturj; 
or. It font and His l.ylrfi-ator y 
si 1 .l!i; Almy, Wins. Bottle 
Electrical Machine, Mad* tiy 
lrtvoii tor When I to W ms 
E ltvin Ytars Old 

efficient Ei eat engine. 
Doctor Thomson made 
an i in portai it contri- 
bution by his invent Lon 
of a ! I ii id -i i re -"U Le engine, generally known 
as the "umdovt" engine, in which power 
is generated by a system in which the 
steam cone irmalh flows forward, never 
turning hack cm the heated surfaces, 
greatly increasing ir- economy of opera- 
tion over that of ordinary engines. 

While tlu'L'e Is plenty of room and a 
myriad of opportunities for inventors, Iti— 
veillion itSeEf is becoming more profes- 
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lrHLIi»i;c Ib OnciHl in This Car in Cucriii-trtrnentq En tht 
l J r<itfldei.J with boars j hlolt Open, Top 



GAGE FITS IN AUTO FENDER 
DESIGNED TO SAVE SPACE 

FSy prcuiu c in jfttti 4 crs with built-in lug- 
gage compartments, att-English inventor 
lias made it possible for the light auto- 
mobile to carry more: baggage without 
discomfort to driver and passengers, Tile 
lenders are fitted with suitcases, which 
may lie inspected or removed by opening' 
ll d of. i r in the side of the Fender, Space for 
more luggage is available behind the: seats. 



ICS 

heavy enough to keep put cold, 
i'll i' pajamas will remain on the 
|p ' -, nt least four mouths in any 
neat her, tests have shown, Be- 
fori trying the asbestos spray in 
orchards, tests were made with 
roses and pott ed peach anti orange 
trees. These were placed in freez- 
ing temperatures after being 
sprayed. Later, in greenhouse?., 
or under natural growing condi- 
tions, the pa j anta-c la d plants 
b loomed and made a normal 
growth, while imsprayed plants 
died or showed severe frost in- 
jury. Ordinary spray equip men t 
can he adapted to this use. 

3 5 S' 

arena seats on rollers 

INCREASE CAPACITY 

Capacity of a California j vib- 
nasitim can be increased uric-third 
wiLhin an hour by means 01 sea 
sections mounted on rollers. The 
■c ats are moved easily into place 
ti:i all four side? of the audituri 
utn. Tripping rhe rollers holds the' 
sections in place. To remove the 
extra seats, the units are pushed 
backward so that the rollers take 
the weight. The roller wheels 
have double flanges that fit over 
lightweight steel rails of standard design 
Each rail section is mounted on a liartt^ 
wool! plank to prevent marring the playX, 
ing flour. When not in use, the sections 
arc moved under the fixed gallery seats, 
hidden front view by drop curtains. ^ 



Fender* 



ASBESTOS COATING SAVES BUDS 
c OF TREES FROM FROST 

By spraying a coating of asbestos on 
fruit-tree buds, orchard owners expect to 
reduce losses from kilting frost, The coat- 
ing, or "pajamas' t? marie of powdered 
asbestos sprayed On tile trees sirtUlltane- 
dusly with an adhesive liquid. It is suffi- 

yet 



PeirvRhlr Sfflt Srctiam tor AlJilctEc Fie£-d or Oyinnfl- 
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“Mayflower of the Air” Ready for President 




ili' Air’i|il:i:ii.ir. M i>jiu|'I in c an Wlsicli. the- Prtiiitlcn: May Make- rsuriLncsn or Pleasuic- Tiiiis ; It Can Aii^h' on 
Land or Water and Had a Cruhrri; Han re of about 6S0 Males 



Elaborately outfit ltd in secret, a super- 
amphibian monoplane into been delivered 
to the itav.il air station, Anacostia, D. C,, 
for the use of President Roosevelt. While 
navy officials .said the plane had been pur- 
chased lo trans-port official personnel on 
government business it hears the presi- 
dential insignia, and if the president trav- 
els by air it tv ill replace the yacht "May 
flower,” used by former execti lives, As a 
mobile business office, the snug cabin con- 
tains a desk, well-equipped secretarial and 
i II s( ai Ll Lw 0 - way rad io P boil c c Dm 111 n n ic a - 
lion with official Washington. As a pleas- 
ure craft, the plane has richly upholstered 
.teals for four passengers and a com fort- 
able lounge that may be utilised for sleep- 
ing' quarters, 1 he interior is luxuriously 
appointed, paneled in colors-. Leaving 
Washington from Aim cost in or Rolling 
field at the close of office hours, the presi- 
dent would be aide lo speed to a New 
York dinner or fill some important en- 
gagement and still return to tile White 
House for a good night's rest. F.n route 
he could dictate IO a stenographer, hold 
conferences or rehearse a vital message 10 
congress, The plane is Iwin-cnginecE, 
mounted on a superstructure above the 
high wing, The bull is of duralumin con- 
struction, divided by bulkheads into six 
water-tight compartments easily access i- 
bie. Tile how compartment, ill the event 
of being rammed or punctured, is sepa- 
rated From the forward baggage compart- 
ment by a bulkhead. An anchor mid a 
buoy' are carried in the forward compart- 
ment, which has a capacily of fifty cubic 
feet. The ship, able to alight Oil land or 



water, lias a Id git speed of about 136 miles 
per hour ami a cruising speed of 1013 miles 
with a range of 650 miles. The cabin is in- 
sulated against cold and noise, units flat 
(jo let ness being obtained by distance from 
the motor and the interyehiitj* wing. 
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LIBRARY OF STAMP-SIZE ROOKS 
COLLECTED BY STUDENT 

More than 6,000 volumes are in an uti- s 

usual library which contains many books 
about the sue of a postage stamp, Same 
of the miniature volumes in the collection, 
which is- Owned bv Robert L. Henderson, 








Svirr or Ole Hfahcr-ttra or Tttiy Vc-Iumw lti tbe Mima- 
t.irc Lib-fiTy Colluded by # Ma.'H&ebuetttH Stan 

Massachusetts student, arc the Rible. the 
autobiography of Calvin Cool id pc. address 
of Abraham Lincoln, inauguration address 
of Herbert Hoover ami "Facts of the Can- 
didate” by Theodore Roo 
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Jobs 



Htf* Ai-t Two Unisoul Wi yi or Mill- 
inf:' a Living. Eich Idea Beinji Or.Ki- 
oattd by .1 Woman; L«rt. PLttUMt; UMt 
Klrihliiiiifc Ton i Lit to oo m F'alnusl (..culver 
Cliairj Utit-hV, Gathering iht Seeds From 
California Djite E\‘l in;. 



f^ONSTAXT progress in the arts and 
^ industries is creating jobs for those 
who recognise their opportunities, Nearly 
every tiny someone originates new iind oti- 
tis ua I work. 

A former hospital interne lias made a 
job for himself by becoming a professional 
pollen gatherer. police ring weed and Ho ve- 
er pollen lor manufacturing hay- lever vac- 
cines, A sheet -metal worker saw his op- 
portunity in the new stainless steels and 
alloys, and now has a steady market for 
attractive showcases made of glass, Stain 
less steel and aluminum. The proprietor 
of a small metal-etching shop, instead of 
going out of business when trade fell off, 
turned bis attention to brass cost u me jew- 
elry. Now he is busier than ever. 

“Stake a job for yourself instead of 
hunting for one." is the sage advice of one 
veteran employment manager. "Many of 
the large industrial organizations started 
a s on p-ni an aff al rs , ft us i n c s s hi s to ry show s 
that many Hie!] get their real starts in 



1 Lines oF slack business when payrolls ate 
reduced. Thrown on their own resources, 
they nuke jobs for themselves. Then, as 
the tide turns, they are aide to expand 
their operations until they arc running 
large concerns. This has happened time 
after time. 

"What To turn to is sometimes a prob- 
lem. It is best to stay in a field in which 
you have bad experience, adapting your 
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LcEt, Pilling an Or<kT Fc-t Ept'd^'CH Eijltfr^ies At a Butterfly Farm C'.^d'.ictc-J it ;i PrafitL [tiitl-A, This Man 
Mnitu A Livi:iK by Ailjliatsisg RRdLrr Svis is> ftactitfp Ebert-Wavii ESnuadtfl^ts 



knowledge to new conditions. For in- 
stance, .1 number of men arc app ly in £ the 
idea of manufactured weather to resi- 
dences. Homes arc usually too cold in 
winter and too warm in Slimmer. A St. 
Louis carpenter is insulating homes in his 
neighborhood against the weather by 
pouring a three-inch layer of Huffy gyp- 
sum between the joists of the attics. The 
material in cheap, non-inflammable and 
light. It stops fifty per cent of (lie hear 
loss through the roof amt insulates against 
the sun in summer. By estimating; the 
amount oi material needed and doing the 
job on a contract basis* the carpenter is 
able to make a profit above his wages, 

<l A former plumber is also capitalizing 
on the demand for comfortable buildings. 
IT f: installs perforated pipes on the roofs 
so that fine sprays of water maybe mrnert 
nn flu ring hoi days. Evaporation lowers 
the temperature in the rooms below as 
1 1 S> uell u - fifteen d eg re r s„ A pa it mein Irons rs 
and hotels are his best prospects, for the 



gain in satisfied renters on the top door 
during the summer offsets the cost of the 
cooling system several limes over.” 

One man in Alabama worked up a prof- 
itable business by repairing house gutters 
and cleaning out ihe leaves and debris. 
Leaking cellars furnished fin opportunity 
to a concrete worker who carries a supply 
of waterproofing compound with him to 
plaster lip cracks anti leaks. Willi this as 
a start, he is building up ft bits in ess laying 
concrete walks, adding to basements ami 
erecting retaining walls. Window shades 
wear out, and all is tud a carpenter into the 
business of being a J dilincl man.” He 
patches the shades, turns tEiein, repairs ihe 
rollers and puts on new corf Is. Frequently 
he sells new shades from samples. An un- 
em ployed electrician is solving his difficul- 
ties by installing wall plugs in homes that 
have too few electrical outlets. A radio 
worker is making and selling inexpensive 
short -wave converters for old radio sets, 
and another is manufacturing cheap ms- 
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house- 11 I y from ten cents 
l ■ * severnl d< 1 1 ; : t - an mi nee 
for 1 1 (Mi ] L by seed n !. i i li e f 
people earn mo u c y col- 
lecting wild m fd i :in;il 
herbs or buying and soil- 
ing grown trees, I.aml- 
-rnpi’ garde nuts anti ar- 
chitects so rt| e t i in f s pay 
live or six hundred dul- 
ler- lot Certain varieties. 
Farm ing \i not the Usu- 
al conception nr an easy 
nay to riche si, but some 
crops are un ostial and 
valuable, La&t year Z2,- 
nmi.tA io goldfish, worth 
if I, Mi I J H 10, were raised in 
the Uniter] States. A Chi- 
cagoan use- an nl<| canal 
Lm grow water fleas, which 



Tor. Wcivini Straw liatM, Below, Mikitig 
Kind of Puppet (o R> Used in PuppaLShaw; 
PLifltl?, fiji.pii.r.K, Hiiijiib <il A n u.lfiyijrm Fn-m 

Cl'ophoue ay -turns for nurseries. 
Any outcry in the baby's room is 
broadcast to the mother from .1 



hind speaker 

Cine clock repairman, knowing that most 
people put oJf carrying their bulky clocks 
to the repair shop, repairs them in the 
home. Even shoeblacks have built up 
profitable routes by driving slowly along' 
residential st reel a, ringing loud bells. Many 
moil are busy in the late summer and fall, 
gathering cones and seed pods in the 
park-; and forests. Nearly every variety of 
tree seed is in demand, and the large seed 



he sells f(> aquarium owners as fish food. 
A farmer in Oregon provides young trout 
and game fish from hi* fenced -ill crocks to 
state fisheries and to sportsmen's clubs. 
In California, an enterprising man raise? 
i rout bait on Ids flourishing two-acre an- 
gleworm farm. His product is shipped all 
over 1 He country in tin boxes in which the 
worms live for three months. 

Iowa and California are the hornet ui 
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butterfly farms selling specimens (.0 col- 
lectors and museums. One Cedar Rapids 
farmer grows thirty rare varieties in a 
screened- in garden. The farms find a 
ready market lor decoration of tea Ifays 
and wall panels in which butterfly wings 
arc mounted u cutler glass. 

One man who designs his mil trout 
flies is making a goad living by selling 
them to sporting-goods houses. Others 
who formerly made rods anti reels For 
their own enjoyment are selling them 10 
sportsmen. Several amateur telescope 
makers grind lenses and mirrors for their 
friends who lack the patience or time, A 
geology f 'bitg M furnishes labeled 
trays of mineral specimens to 
schools acid prospectors. A wo- 
man has steady employment mak- 
ing attractive models of homes, 
for architects and Owners. The 
models arc made to scale from the 
architects' plans, and are 
painted with water colors. 



A camera in frequently 
the source of in c o me. 
New spa pers, p ir t n re s c rv- 
iees and magazines are 
always looking ior good 
pict tires. A y o u n g I ,o s 
Angeles photographer so- 
licits all the engineering 
and building contractors 
to take progress pictures 
of the work for office rec- 
ords. H e makes add ition- 
al sales to Construction 
mag a s. in e s a u d t o 1 Ei e n mo 
on the joh. Another tam- 
er; i 0 w rier mo u n c s pic- 
tures of garden scenes on 



Above. Wcnid nml Card-taBri- Madd 
cf Garden Structure; L*ft, Gciivilnj 
Snails io Kt-ip ib Aquarivirn CU«r. : 
Center, Faricii Fowls, Raised du 
RrvvrUist; FflfPfl 

lamp shades and sells them 
to the owners. 

Way s of making in 0 riey 
are almost endless. In each 
issue of Popular Mechanics 
Magazine arc plans and in- 
structions for making ob- 
jects ill at have commercial 
value. Several readers who 
have woodworking tools are 
turning out toys that have a 
ready market. 

"An lieiur oi planning ts 
worth a day trying out a new 
scheme, 1 ' says a responsible 
business man who started at 
t li e ho 1 1 rtm . L ‘T here are more 
than e i'i o n g h jobs t O g O 
u ti nr i id. K i gu re out some- 
thing that people want anti 
offer it to them at a reason- 
able cost. 11 
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Art Silhouettes Etched through Thin Metal 




Sj.mpl«tf of H-Ovr At( SliO^inR Tint Estrcmcly Thin 
Mei.iL C-SH ii} JtKtatl in laufcaw Uciisns 



vanity eases., candy boxes, 

I >a dges, n ov elites and 0 1 h - 
£■[■ lines. In cont rasf to 
the small decorative 
pieces are the dEslmclbe 
co p [Ktr apartment-house 
signs io silhouette), four 
and five feet tong and 
made of 1 t c a v y m e t a I, 
"Poems i t] nietalcralt,” 
which contain inspiring 
thoughts from the best 
minds of ail time, are pro- 
duced in brass amt eh pap- 
er 1 1 1 , u L a ! h liy ]jr uc esses 
l 11 v s> 1 v i n g P hot ogra p h y 
and the use of power- 
driven etchers, Then the 
poems arc sprayed with 
line bronze am! mounted 
under glass with colorful 
back ground*. There are more than forty * 
five differi m designs ill thin metal harked 
by iug> if tropical butte Mites, used by a 
.'' impri iu making picture goods, 

cm* — 

HEAT-PROOF AUTO-VALVE SEAT 
SOLVES EXHAUST PROBLEM 



Solving an important problem in engine 
maintenance, an alloy exhaust-valve scat 
for the automobile is not affected by the 



Etching through thin metal sheets to 
produce artistic decorations for a no tuber 
of industries is a new trade developed in 
California.. The decorations, are produced 
by transferring designs or drawings on tin; 
metal, then etc lung away the unwanted 
metal. A baching is used under the metal 
Lo prevent damage to the reverse side. In 
so m e <■ a scs , 1 1 11 y piel 1 l re $ i I hou e c l es c l e lied 
oil brass, only two -thousandths of an tndl 
thick, are produced. The lines of metal in 
these small scenes and portraits are as 

s tender as spiderwebs, “Super-delicate"' 
tiny metal signature stencils arc used bv 
photographers in placing their name im- 
prints by air brush on films and plates. 
The silhouette and stencils rue Lsseful to 
manufacturers of plumbing fixtures, fur- 
niture, handkerchiefs, stamped dies, Sight 
globes, residence deco rat ions, toys, cos- 
metic packages , window signs, tobacco 
Ei li mi dors, picture frames, lamp shades, 



heat to which it is subjected. The alloy, a 
compound of cobalt and chromium, is so 
hard that engines operated at high speed 
for 4Q,tt"JQ (0 50,000 miles show no need of 
regrinding or re finishing. This allows 
higher engine speed*. Opening the way for 
use of smaller engines and a saving in 




V ,('»■ oS A lit* Vibe ScJifc That Resina Hca.t- Special. 
Alloy EltmLiiices f fer, Ltiu. HegrlndlMi.g 



ring wind 

Uztl 



I' he alloy ring is welded to a steel 

hieh is locked inlij-the motor block. 
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EAW WEATHER CAUSE’S ACHE'S 
BY TIGHTENING TISSUES^ 



Damp, cold weather causes aches and 
pains in persons suffering from rlieuula- 
tbin lux a use it tightens up the tb-mes, 
Sir Leonard Hit], British physiolo gist, 
say? that coJd, moist air lias a heftt con- 
ductivity greater than that of cold dry ai.r. 
Iliac it produces a <f mv" feeling that ex- 
cites the nerve endings, causing a tighten- 
ing up. This, in turn, causes aches. Heat 
expands and softens the tissues, bringing 
more blood and lymph into the parts, 
while told tightens them Lip. The change, 
it 3* suggested, is what actually gives rise 
to rheumatic pains. 



WATERTIGHT LINING FOR POOL 
REPLACES CONCRETEL bi j_ 

Replacing concrete construction, a wa- 
ter! ight lining has been produced to aid in 
building lily pools for rock gardens. The 
lining is a heavy fabric, chemically treated 
to make it waterproof. Ill building the 
pool, the home owner only I ms to dig a 
ho Eg, line i' with lEu: material ;u 1 border 



: ' L.l , V ] T ell Slaw" Tpfticli 



petted in Any Rcom of Your Home 



BEST PLACE IN SUN FOR HOME 
IS FOUND BY EXPERTS 

Where to build your house so that it 
will be most benefited hy sunlight is a 
question which English architects arc' 
studying and answering by means of san j 
usual instruments. Among the devices is. 
one thru determines tlsc amount and dura- 
tion of sunshine at all seasons of tike year. 
Model houses are used in the experiments. 
In addition, these experts can tell you 
how much light a wall or a room will gel 
in a year and how much window space 
will he necessary. Flat roofs, damp walls, 
pain} and concrete also are being studied 
in order til at buildings may he construct- 
ed along more scientific lines. , 



COSMIC RAY SHOWN IN ACTION 

Cosmic rays totaling billions of volts, 
the most concentrated blasts of energy 
ever seen, have been Observed at Caven- 
dish laboratory in l'.i tglaiuL wi^ re FJr, P. 
M. 57THach c 1 1 . a l Cnci i I w i d ee_ h^s obtained 
a number of plto/b-graplis, showing large 
groups of COSmijjtray tracks radiating from 
;i piece of lead ;n ihe same instant. Some 
lines there are ns many as thirty tracks in 
a group, and since the energy in each 
truck is generally above 1 00.000,000 volts, 
the tutiil c u c lev n!!:-. j;n.w billions of Folia, 



tiuw WaUeprOGff Llniric In ! iw i atleiJ Ai;*r Pool Has 
Mftsi llLiic i:i Garden or Yard 
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ThrM-Srory Interior of 
This Statue li E-leclTi rat- 
ty Ug K-ti.nl l ThCiiiwantls v4 
Small Statue* of Buddha 
Arc Displayed Im-idc; 
Co«1t«S< 1 4a Sire with 
Th.u{ of Ptf&tma in I 3 hu4-i> 



GIGANTIC BUDDHA 
IS LIGHTED 



OF CONCRETE 
INSIDE 



until 1 44' ilight. They do 
not tllake carbohydrates 
any faster at full noon 
than early in the morn- 
ing of late in the after- 
j 1 noon. This, it Is believed, 

^ 1 is due to the 1 i m i t c d 

amount of carbon dioxide 
in the air. Green plants 
use this g.t&, present in 
the air it] tlie proportion 
of about 350 parts in a 
million, in the manufac- 
ture of carbohydrates, 
capturing Lite energy til 
sunlight to do the work. 
Wheat plants get enough 
sun energy lo use up all 
available carbon dioxide 
by the lime tlie light has 
reached one-fourth id its 
average daylight inten- 
sity', so .'ill added energy 

after that is wasted, There 
i % no way of k n o tv i n g 
how touch pf the added 
carbohydrates that might 
be produced by the wheat 
plant if it had more car- 
bon dioxide would go in- 
to useful grain, and how 
n luc ti E n 1 4i t cave g a n d 
stalks of relatively little value. It is also 
true that the figures for wheat do not nec- 
essarily hold for any other plant, for each 
species must have its efficiency determined 
separately. 

L NAIL WITH LEAD HEAD 
RESISTS WATER AND ACID 



With its three-story interior illuminated 
by electricity, a giant statu P of Huddlia 
has been constructed of reinforced con- 
crete in Japan. The figure is 3-50 feet high, 
the head sixty-three feet in circumference 
and the face is twenty- four by nineteen 
feel. TllOU sands of small Buddhas have 
been placed inside the great figure. 



PLANTS MIGHT SPEED GROWTH 
WITH MORE CARBON DIOXIDE 

Wheat plants are steady workers, but 
they could produce much more if they bad 
enough essential raw materials to match 
the available sunlight energy. Studies at 
tlie Smithsoni an Institu tion have shown 
^ that wheat plants start tip gradually in the 
tj morning, rcucEa tludr maximum efficiency 
V^as manufacturers of plant material early 
^ tn the day and keep steadily at this rate 

* * C. 



Resistance to water and acid is offered 
by steel nails with lead heads. When these' 

n a il s are d riven En, 
there is little dis- 
tortion of the lead 
head, due to the 
shape of t he u n - 
derlyitig steel cm 
which the lead cap 
is plated. Where 
the climate i? wet 
anti where acid 
f u m e s. m ay b e 
found, the lead protects ibe steel from 
rust a ltd oj her, deterl i rai i o it, / 

al M 
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TINY SPRAYER tfN BRUSH 
HELPS CLEAN TEETH 

Toothbrushes fitted with jtiquIo- 
i was h atom i zers a r e fl O w b e i n ■.- 
i produced to aid in cleansing l * i ■.■ 
oral Ca v it y more thoroughly. i n 
1 the brush h attached an 
so constructed chat when fin 
pressure is applied, a mixture 
“ water and carbon dioxide 
Sf^th rough n rubber tube info 
handle of the brush and 
through the bristles, Thu-, 
are nut only brushed, 
the liquid blown between t Is 
aids ill the cleaning process. 
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TRAP SPRUNG ONLY BY 

BIG ANIMALS ^ 

nii - i * 3^1 i ' 

Only large animals, m a y lie 

caught in a trap fitted with ,l 
spring that weighs the prey be- 
fore .snapping shut. When the 
spring is set at tile tension I i a t it, 
a weight fii about five pounds is 



S;ibitLtut[n f an, OfEn-Mcsli Ftaorfaf fur the SolLi TypeHe&iec* 
Hi* WcLukt: Span I* Shown Open, 




necessary to release the trap. Since an an- 
imal puts one-third of its weight on one 
foot when walking, the trap at this adjust- 
ment will bag only animals weighing lit- 
leeo or more pounds. 1 bis arrangement 
will enable hunters to trap wolves, coyotes, 
liobcats or other ' killers of the range' ' 
more quickly, since small animals will not 
spring the trap. 



STEEL -MESH FLOOR ON BRIDGE 
. , DECREASES WEIGHT 



U fr'-Ti Wi^necPT HtjLTLcd to widen a 
b ridge at Seattle, \Ya.W. r they found file 
■supports would 3i 0 t safely carry the addi- 
tional weight of concrete -lino ml spans, so 
they devised a flooring of heavy steel 
mesh, This screes well for automobiles, 
nit hough some claim it is not suitable for 
nurses been use the calks of their siloes 
■ atch in tile c rati lire 



fl O * \ 

Names of business estah tisl l men t-s a to ng 
he route of street cars iii the Netherlands 
1 o- mini he announced by conductors, under 
plan reported to the U. S. department of 
’^-.l Oinmerce. This service would be in acldi- 
to the usual announcement of street 
^ na mes, A fee for the service would ho 
^ paid tu operators of the strcct-eaf lines, 
~ v-ho reserve the right to reject undcsir-' 



f.Mnre th an half rli 
forests of Oregon . 
caused by lightning. 



ie fires in the national 
ami Washington are 



Thil Trap Eefeti* Ema!! Animals, SnjippinK Only When 
f a. Certain Weir lit Is Put on SpriitS! 
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Ltfl, DcircanitnuitB 
Method! by W h ■: h 

S Cl r i 1 Art- T nk III! 

Irons lhe LTfifiut jW : 
BciGA 1 , fU71^"J3 De- 
v *■ I G p sfia u n t i r u m 
fipin-5. f.y.; Ill 1.: r i.d ai 
J.QIJO Pttl 
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0 1DJ.NG the world's mightiest 
A ^ war craft ni the &k ics to track 
down the earth's tiniest living or- 
ganisms f 

Such has been thp experience of 

F. C, Mfiiet, plant path olog is t of 

tlitTBepartnient of agriculture, who. 
lias rTTijrnly l i -im |ili-1 rd ;l L r voyages 
in the giant dirigible '“Los Angeles."' 
and in planes ot" the army. navy and 
coast guard, seeking plant spores 
in the sky. The experiment was 
made to study the aerial travels of 
these invisible seedlike line lies of 



Cam 5 nation from spores which 
might be carried up by the ship, 
before the dishes were opened for 
the “■catch," the plane ascended to 
fhe Rig-lit ceiling. This permits 
air washing uf the equipment and 



When ready to trap the spores. 



the fungi attd bacteria which cause 
rot and demy in fruits and vege- 
tables. 

In trapping the spores, Mr. Meier used 
open culture dishes which had been ster- 
ilized and contained potato extract mixed 
with agar, a delectable food for flic spores. 
These dishes, about six inches in diameter, 
were taped around their circumference at 
the beginning of the flight to prevent any 
possibility of spores getting into them. 
To further reduce the possibility 0! CO li- 



the culture dishes are removed 
from their sterilized paper wrap- ** 
pings and tape. attd the individual 
halves are placed in wooden Indies wirli 
short handles. Thin permits them to he 
projected from the side of Lhe ship at a 
distance from the operator where the}' are 
held from one to live minutes in the air 
stream, The dishes are then drawn back 
into the cockpit, reiapc/rl and returned to 
their sterilized wrappers, ready for the 
laboratory. Within a day or so after the 








y . - - 1 • 





on 




plates have I ■ e L*i i kept at 
room temperature i)i tllC 
laboratory, ibc colon i >: s 
of in up.: anil f >atlma 1 1 l 1 - 
gin to appear, ihcsc arc iso- 
Em : ■ I i:i individual sterile tubes 
w here they ni aj lie grown for 

flit niff StMity. 

blevalituis! at which - |>ci r r- ■=. 
iv c !’ l ; a I, l- it a [■ p rw \ i 1 1 1 ; Lt cd -V- " ,J( f, 



4,000, RJ 00 .me! 18,000 feet. 
Above S.OflO Feel -pores grow 



LsEt. Funjjiu DcwfleiFmSnt itwm Spam Gathered at S.flQO FttT; Rlgtlt, 
E^Kaminjnfr Cull nrv dish c)f Sjior-ftj Taki:it ftrsm the Ujificr' Air 



less. Between 2.000 and 4,01 K I- feet til e f i ■ i-.. 
often, ii" perceptible reduction of spores 
caught on the plate*, ait hough spore Ci>U- 
tent ni si El altitudes depends on a tin ns - 
pherie condi lions. 

Among i he spores ■-.it far entice ted ami 
studied, are types from fungi known, lO 
attack small grains., potatoes, tobacco, cel- 
ery. lettuce, tomatoes, melons and certain 
other fruit*, By isolating and culturing: 
individual colonics of fungi grown From 
spores collected, tlie type of imigu> Can 
be deter mined, ami by making 1 inoculation 
studies no various crops known to Ire at- 
tacked by the particular type of organism, 
il is easy to determine whether the partic- 
ular spore which lias been caught is from 



a plant-disease producing fungus. Spores 
gel into the air through dust whirls which 
may carry up leave* upon winch spores 
i‘,re being developed. Many fungi discharge 
their spore* into the air in unbelievingly 
large numbers, it has been slated that 
every largo wild mushroom wdilch devel- 
op? normally, liberates upward of 10,000,- 
1X10,000 spores, and one of the common 
cultivated mush rooms, some three a Eid 
one- half inches in diameter, was estimated 
to have produced 1 W 2 1 B, 087,(100 spore*. 

The organ tsms are found over water to 
some extent. This was discovered by re- 
search cm tile "Los Angeles/* How fur 
out they may extend has not yet been de- 
termined. On land, however, there is rea- 
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Tup. Ready to Take Off with Dish- Culture 
SJiflh?;- tu l a ic> Up Syorea : Ri^ht. Tiansri'i- 

rinjt pLUligi ErCifii Cullk.rr IJish In I flitl vU]ij^] 

Tubes Jor Growi-h 



son t n believe (IielI spores of the stem rust, 
which attack wheat, oats, barley and rye, 
travel, in souse years, from northern Mex- 
ico to the northern part of the United 
States, Favorable weather conditions and 
continuous winds from the sooth which 
occasionally occur carry these spores with 
them. 

As spores arc carried higher in the air 
they become subjected to low tempera- 
tures, intense Light and rarefied atmos- 
phere fatal to snme types.. Many of Iherni, 
commonly found around us and in the up- 
per air, arc quite harmless both to plants 



cradles was charged by dis- 
tributors to spots and rots. 
Bill hy finding the specific 
cause of a given rot there is a 
chance of do i tig something 
all out it, In tins connection, 
iL is estimated that the known 
parasitic fungi, attacking the 
economic plants of the world, 
at present lota] over 14,000, of 
which at least 5,000 are to he 
found in the United States. 

The direct benefit to con- 
sumers front the Enve&ttga- 



a.ooQ 



4,000 



and animals. In fact, they are helpful be- 
cause some arc the agents which cause de- 
cay in plant and animal matter. Among the 
help fq I organisms arc the yeasts and other 
fungi and bacteria useful in processing food. 
The fungi produced by the spores affect 
our food supply from beginning to end. By- 
stud y i njf 1 1 l e m 3 p L a n t 
pathology has made it 
possible for fresh fruits 
vegetable*; to lie had 
daily in the city markets. 
It has been only a short 
time since waste in car 
loads of fruit and veg- 
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tioiis of plant pathologists is illustrated by 
the success of preservative treatments in 
prolonging the life of timber u^ed out of 
doors. Methods of treat, men t as we El as 
types of preservatives have been improved 
In recent yeans, but even those available 
twenty years ago were of measurable ben- 
efit. When the history of a large number 
of treated and untreated poles was studied 
recently, it was, found that, at the end of 
nineteen years, practically all of the un- 
it ca led poles bad been replaced, while ball 
of those having- the best treatment' were 
still in service, 

L.L 0 * 

CLOCK IN LAMP STARTS RADIO 
AT PREDETERMINED TIME 



One German inventor lias made a lamp 
which not only jij 1 1 l L”s electric light, but 
.also keeps time and runs the radio. The 
lamp shade carries numerals correspond- 
ing £0 those on l he ince of a dock, If [be 
Owner desires to listen to a certain radio 
program, but would like to read or take a 
nap until time for ir. he sun pi} set-. the 
dial Oil the lamp tor the hour, attaches a 
cord to 1 he rad to and forgets about the 
matter. When the time comes, the com- 
bined clock and Lamp auiOniLilieallv turns 

S- 



Tnji, K&vw Stm^tit-ries Ate Wteppcc; Bn-ltcm, ilia 
Firciaiisa Pruduct, Nmi:/ Ivt iTiigii'aiiii 1'j' Purth-iwT 

BERRIES IN CELLOPHANE PACK 
ARE VISIBLE TO BUYER 



Lamp Shade: Can Se : ai lion: !:.: 

ka:liu; Clock :n. Ua sc Keeps T 
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use Pt&epa lime: 
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Cellophane packing for strawberries has 
! ■- -fit tested soeeen> fully by growers sc dr- 
ug tr> make the fruit visible to prusp te- 
as welt as to keep the 
minds between 
four-leafed 
leaves are 
placed 
of berries -nil top, 
are lifted to form .a 
berries th en are poured 
and the cellophane is 
about the fruit and folded, 
re of the fruir seals the wrap- 
g 1 he package air-right. After _ 
tiie berries are placed in wooden 
used to insure safe h an- 
si pint of strawberries is 
in cellophane, practically .'til the 
becomes visible <0 the buyer, who 
e tile berries not only at ibe 
at' the bottom and sides as well 
i be package over. 
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Flying Projector Casts Words on Sky Screen 



Hew Mcs^&nts- A tc Plashed ora Artificial Clouds *rnns aib* 
Chemical V-jpcr, While, Below, a SKond Shrjs, ]>T.i-| r 



Upward amp l |i< Trailing £cr«n 



"Otic PLir.e Creates a Kcrecr. of Smaie- or 
a Powerful Projector,. Throws- the Words 
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SHIP WITH BARREL-LIK 



BUMPER SUPPORTS RACING CAR, 



IF WHEEL COMES OFF, ■*S* 



Designed to rcmnvc one of the hazards 
o t automobile racing, a heavy hook-shaped 
steel bumper has been installed under t be 
axle cjI a Pacific coast driver's car. 
cs purpose is to support the ear and to 
t as a sled runner if the right front 
1 comes off. The bumper ban :l nnr- 
coutael surface which ihe driver ex- 
to help him control the car through 
of I he- other whccL The 
also is expected to act a? a 
The right front wheel, 
curves, :> believed more 
races than auv of the 



Opcniriir One cf These "HeOl**,"' Yu-ii f'inij * Mulder 
K.idEy Thft! Kits (i fi LLb-rfliy Sh*lE 
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absorber, 
to si rain 
to 

wheels. 



RADIO SET LIKE PAIR OF BOOKS 
IS HOME DECORATION 



on 



collapse 



m 



Resembling a pair of hooks with rich 
leather bin dings and gold- stamped deco- 
rat ions, a new midget radio receiver makes 
an attractive addition to the library t tilde 
or bookshelf, A special circuit with the 
latest type tubes may he operated oil al- 
ternatipig or rhrect current. The sets- also 
arc furnished with special adapter cords 
for use oil motorboats Pullman cars, famu- 
li gliling systems, steamships and in for- 
eign countries. The danger of overheating, 
common Co many midget radio rereivers, 
has been eliminated by a special plug-in 
cord. When the set is operated, only the 
cord becomes slightly warm, preventing 
the breaking down of condensers. The 
'CLs are available in seven "editions," in 
addition to an all-metal model. All are 
equipped with an improved reproducer 
that h ;'i s an excellent tone, 



* \ Sprinu; ExcendLuir Downward Will Siunmrt Right Front 
' A s it of liid-nj; Car EE W k*cl Camtia O If 
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CThe first patent granted on this conti- 
nent was to Samuel Winslow, by the gen- 
eral court of Massachusetts in 1641, for a 
method of making salt. 
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CARRIES ONE-FOURTH MQJE 

Twenty-live per cent mm^c^ can be 
carried in a new type British fillip whose 
displacement is no greater than that of 
existing freight vessels. The secret lies in 
the shaping of tlie middle hull, winch is 
like a barrel. At the same time;, operating 
costs will Ik* thirty per cent lower, since 
the ship will burn less coal, The arch-form 
lull was tested thoroughly wiih models in 
an Experimental lank. Orders have been 
placed fur several of Hie new freighters, 
but tbe purchasers were not permitted to 
See the tie sign, as it was considered advis- 
able io guard Lite secret. 
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AIRPLANES X-RAYED TO LOCATE 
DEFECTIVE PARTS 



Lift L" l With tlit‘ mortar are coatee] with a 
co [nred com cot to make the mortar slick, 
to give t lie glass Shocks suction, and to 
prevent water from penetrating the wall. 
Light reflected from the cement paint 
gives the effect of tinted. Light-colored 
glass, although rile Sn icks arc clear. The 
range of colors is limited to ciiviU li'ue, 
light blue, emerald -green,, light green, am- 
ber and rose. The glass blocks are trans- 
lucent but 3iot transparent. Diffusion of 
light through the glass wall lias 
been found unusually good. Direct- 
sunlight on the glass does nut cause 



BErCKS OF STONE-PROOF GLASS 
£ USED FOR BUILDING 

Glass bricks which are stone-proof have 
been developer! fur budding purposes, The 
brick is a live-sided glass box with a lid. 
sealed lo make it airtight. In experimental 
ludk |ing& h surfaces of the- bricks in con- 

* w r 
£$ Cif&A^sis’U- ■ 



shadows inside, because the light is reflect- > 
ed by the mortar joints in many directions., > 
giving a Soft, restful light throughout tlm 
building. ^ 



([With new forests being found and old 
ones reproducing (hem selves, the supply 
of mahogany is being maintained- , 



_JC 






"“Airplanes at the German airdrome at 
Hamburg are X-rayed at regular intervals 
ill order to find any defective parts which 
otherwise might he invisible. For this pur- 
pose u portable apparatus is used which is 
carried iii a trailer attached to an auto- 
mobile, X-ray photographs n-t propellers, 
motors and other parts are taken and de- 
veloped on the field, i'or the apparatus used 
can be operated En the open, and ncillier 
the high tension nor the rays themselves 
are dangerous, the portable machine be- 
ing constructed to obviate these li a karris. 
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ELECTRICITY TRIED ON PLANTS 
IN FIGHTING DISEASE ^ j_ 

Experiments in which electric waves 
are useti in fighting plant diseases are be- 
ing conducted by L ^J. C ier. of the Uni- 
versity of Nebraska^ He is attempting to 
kill baCH e.il ia a fld Tiirigi that infect plants 
by employ inf electric waves vibrating at 
high frequencies. If this can he done wiLll- 
out destroying the plant, science w i]1 have 
a powerful weapon at its command. The 
work is being done with a battery, a few 
tubes., two parallel copper plates and other 
equipment. 11 r r Girr believes there is one 
specific vibration frequency to which cadi 
kind of living organism will respond and 
that cells hit by wares of the right fre- 
quency will vihrale in harmony with the 
electric waves, causing disintegration of 
the protoplasm and killing, the Cells. 



FIRE ALARM SET OFF BY HEAT 
WHEN LEAD WIRES MELT, 

For protecting homes, factories or office 
buildings from lire, a California inventor 
lias evolved an automatic-alarm system 
which blows n horn or sounds a hell when 
the heat becomes intense enough to melt 
a lead wire. Two electric wires of ex- 
tremely low voltage are run through the 
framework of the Lot tiding. Over them, at 
intervals, triangular pieces of sreei arc sus- 
pended on a lend wire. When the heat 
melts the lead wire, the steel triangle is 
dropped across the electric wires, forming 
a connection which sounds the alarm. 



Bmthcr-Stiop Attendant Slfir-iIiiiE On the Fc-at fVl 
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FOOT- WARMING ELECTRIC MAT 
USES LITTLE CURRENT 



No more current 1 ban is necessary fora 
Hat- iron would be required for an electric 
mat that warms the feel of persons work- 
ing where no heat is available yr permit- 
ted, A German inventor lias' produced a 
mat that keeps the feet of the hotelier, the 
subway ticket clerk or the newsstand op- 
erator warm when the weather is 
cold and wet. 
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DIAMOND OIL-BURNER 
NOZZLE LASTS LONGER 



Bcee[ Triangle C-AVS-i-S Flrf Alarra 10 Eaunit Wiieti Lea,! Wires 
Are Melted by Heat from Flames 



Diamonds are used in an im- 
proved oil- burner nozzle to give 
longer and mure efficient service. 
By titling t Ei o ncnizle with a dia- 
mond orifice, il has been found that 
at least live years of service can lie 
expected, after which the diamond 
Can he reset at a fraction of the 
original east, Extreme hardness, 
resistance to acids and heat arid the 
ability to hold i:-. *Eiapc without ap- 
pre C i a hi e w ear ma ke the c I sa m o n rl 
orifice, almost ideal lor this use. 
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Hy t CORLEY Me D ARM ENT 

T^O tiy high and freeze or low 
* mu] probably hunt is the 
qiK'itbn tan ir ontiii" the aerial 
lighting s f[Uad ru rts of all coun- 
tries Changes in the perform- 
ance of airplanes* motors ami 
guns li.iv g licesi marie so fast 
that nobody stems to know the 
best altitude for practical milL- 
lary pur[ioscs. 

One group 01 a via tors; be- 
lieves that 25,000 to .15jQ00 feet 
>s tile proper place for fighting 
planes, while a no ih er group 
five rs altitudes under [ ,(WK) 

feet, preferably below 500 feet. 
Tile intermediate altitude h 
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Tfisr Pursuit Planes an. Gcod For^Ation at TS in'll AlUttnlo: 
|,(n*i-PlyLH.6 J J !jLHi 5 <piwi G«i4B#ra L-itli* TI*l* to- Swift* Thti r Guim, 
aisl Fire, Especiatly II 0*i ot fi:Yiah.c Hcreefl lk Dfcppei 



considered a “hot spot” because 
ot (lie advance in anti-atl'erai't 
gltllS n ini the speed with which 
pro tec ting airplanes can reach 
hostile machines dying in this 
easy area. 

h Inst attack pilots favor the 
low a it i Hide, skin titling the tree 
tops, while pursuit pilots fly 
higEiest. 

Much money and technical 
skill have beers expended oil 
getting more powerful motor* 
and developing Superchargers to pull air- 
planes to great heights, f Manes have been 
Considered in which a pilot would ascend 
into cite stratosphere where he would have 



to be sealed in a glass balk it was argued 
that he could drop his bomba from such 
height* hv electric control and be immune 
from gun lire from the ground. The mat- 
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HJ' I lit' in Hill lie tu g-oLUld live far 
n b i n g t im e, B ut xv i r h [m w e r t n lilt- )<1 - 
gla being developed and llic 
memory i « i i he i.fiii n "lii^ Henlm 1 * 
1 1 vl- Ii u -,e ill !■ 11:- went twenty- five 
n: ii>. r high iti their trajectiiri, it :s 
easily Conceivable that ground bat- 
teries of nnti-airr.rafl guns l’ ■ 1 1 1 1 1 he 
developed tu me L"1 tilt: new need, An 
altitude oi <50,d00 feet i? only tiljutit 



To|t. Sh(:-»-'lTiE Hdiv Kasylt Is to S+r Tjrijfe? thrOUati SmaliE 
S'Crcca Li. jIlI.h. D j'.vil. Center, Pita- In tl: K h l-'ty^iiss 

E£|iillHr-i.Mit; 3oucrii Pursuit Ships Diving at 



ler ui a temperature uf seventy degrees 
below sero would be taken care of by elec- 
tric heaters. 



twelve miles. And bombing at such 
altitudes with ever- changing air cur- 
rents could never be anything hut 
a hit-or-miss business — most likely miss. 

For the past two years, pursuit pilots in 
America have been going up with their 



Planes flying at such heights probably 
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Gases Used to Extract Gold from Ore Dumps 



How EJtpkiti&rt. ot G*rlT3d£t Dig* Hole- En Di6ca rdct3 Ore. Prrmittins' G-iks la Make Mineral ELtir.icn.t5 Solur 
bit; Flooding Pnd Kcmav*) by Vacuums 4told-Et*we*y Hint Ca»p!f 1 * tlw Fr&cm 



Gold, ami other precious- metals, are be- 
ing extracted iron] old ore dumps, with- 
out handling the material, hy a recently 
developed metallurgical process w hich lit i - 
lizes gii'ts in make the gold or other min- 
erals soluble in water, This method, known 
us tile chloroeyanac-gas process, as <le- 
-velepedj^v Janu s W , Van Meter, ait ,ile - 
lliorst y on gases who pioneered the ml- 
flotation process, and makes profitable the 
working of the: millions of tons of low- 
grade go hi ore which was discarded hy 
mines years ago. The method, which makes 
it possible to recover gold front dumps 
without the u se of tanks or expensive 
const met ion, consists in checkerboarding 
an area of dump surface with drill holes 
about lour feet apart. These holes extend 
dow ii ward to a point ahm.it a foot beneath 
the surface of the earth on which the 
dump rests. Perforated collapsible sheet’ 
iron tubes, wrapped with burlap, arc in- 
serted :u the holes, and til the center of 
the clieckerboarded area other holes are 
drilled to receive the explosive gas-pro- 
ducing cartridges. These are electrically 
connected and nil arc exploded simulta- 
neously, the intense heat developed by the 
blasts vaporizing the inert chemical Lji- 



gredicnis within the cartridges and cre- 
ating a gaseous vapor which is disseminat- 
ed throughout the mass, attacking flic 
mineral elements in the dump and making 
them soluble in water. The area then is 
saturated with water which takes up the 
gold in solution. After i1m r the water is 
withdrawn hy ,;i vacuum rump through a 
series of rubber tubes to a vat, win-re the 
gold is recovered front the solution elec- 
troly tieally. The case and rapidity with 
which the collapsible tubes cati be re- 
moved and inserted in a new area make it 
possible to treat a large tonnage at com- 
paratively low cost. “Millions of tons oi 
low-grade gokl ore on the Pacific coast 
can now be treated m large dumps in 
place, and the gold content recovered 
without the aid of arty stationary equip- 
ment," said Mr, Van Meter, "The prog- 
ress made by the United States, bureau of 
mines in living gases ill the shattering of 
minerals as a substitute for ore crushing 
is worthy (if mule and opens an unprece- 
dented field tn the crushing of minerals." 



^I'llm largest lake wholly in the United 
Stales is Lake Michigan, and Great Salt 
Lake is second, _ ]’ / / 
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LARGER AND FASTER AUTO GIRO 
TO CARR? FIVE PERSONS 

Construe! ion of a fire-place autOgiro 
with a 5 OK)- horsepower engine is [dunned 
by a Dritis^i company. This closely ml- 
lows l lie christening of a four- passe tiger 
cabin autngiro in the United Slates. The 
British ship evil] have a top cruising -peed 
of tfsO mites per hour, a cruising 1 speed of 
130 miles, and a minimum air speed of 
twenty miles. An autogiro of this sixv and' 
power would he able to take off after a 
run of seventy yards, while landing Call 
be made in a smaller space. The largest 
engine previously used in an autogiro had 
30 0 horsepower. 

CxbS 

HOUSE NUMBER VISIBLE IN DARK 
PLUGS IN LIGHT CIRCUIT 

Clearly . y i sjl do a i. ts i g lit . a n il In m i 1 1 ai ed 
house: number operates at low cost on nd- 
lernaliiig current of standard voltage. No 
costly wiring or unsightly fixture is re- 
quired. To ail appearances, Lliu number is 
just a piece of glass belli ml the window 
pane or front-door glass, obstructing no 
light or view during the day. At night, the 
evenly lighted digits stand out distinctly. 
Installation is as simple as plugging in any 
oth c r el e el r ica t ap pi i a n cc. 1 1 ic co um -e r i i Lg 
cord is Concealed along the ciiges of the 
woodwork. Operating costs, are less chan 
ten tent? per month. 



KiaurnblinE Cakes in a Panny. 
SdmiiEci of Roads Ado Filed fur 
K*lvre=ic« fl-ad Ts&fa j 



AD SAMPLES KELP DEVELOP 
BETTER TYPES OF PAVING 



Samples of roads from all parts of tlie 
world have Keen gathered for study at a 
good-roads laboratory in Boston, Xmi- 
s kid surfaces, cheap roads co gel the farm- 
er Out of tlie mud, city pavements and 
super-highway surfaces arc all stored for 
reference, testing amt file purposes in the 
scientific development of enduring paving. 
The various samples are kept Col shelves, 
• ltd lllu collection looks like a pantry with 
its shelves loaded with layer cakes con- 
taining assortments of nuts and icings. 



oCO t la lltl i ard IS now US mg moving pic- 
tures to trace criminals. One of the most 
^ intensive man hunts ever instigated in 
K -! England was carried on with the aid of 
i ho movies in a search for a man wanted 
tv "for murder. Films giving a police cleserip- 
'^-lion and pictures of the suspect were 
shown in nearly ail (heaters with an Up- 
jival to the public lo supply any infortna- 
£ icon. The film was introduced on the 
■b screen by the sound of police whistles, and 
<z pictures of the fugitive were followed by 
a short verbal description and instruc- 
tions; for not Living the author [ties if the 
man were recognised. j 
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This $hawi TJmh Eleclrsc Ptitl Pump Supplier Steady 
Stream aJ Cuai iac la Aiiw Engine 

ELECTRICAL AUTO-FUEL PUMP 
USES LITTLE CURRENT 

Found dependable :Liid economical after 
extensive lest-;, an improved electric fuel 
pump for motor vehicles delivers as much 
as twenty- live gallons of fuel per hour tit 
the engine. Less current is consumed — 
three-eighths of one ampere in average 
service — than by other type?. When the 
engine turns, the pump delivers the gaso- 
line, facilitating starling in cold went her. 
The pump is said to be the only prime 
mover, clou h [e-acting piston type on the 
market. It operates independent of any 
Other moving parts, There are no con- 
tact points, diaphragms Or bellows. 



CAMERA AND TRIPOD IMPROVED 
* • Jr ; f TO STOP ACCIDENTS 

Improvements in the motion-picture 
camera and in its tripod are expected to 
reduce costly and dangerous accidents. A 
.. -i'll stopper, or automatic electrical c Lil- 
ian that wilt halt a motor-driven camera 
the him buckles, will result in a 
saving on repairs. It! the past, buck- 
ing of the him often damaged the delicate 
mechanism. Until recently, the 
lev tripods used for heavy soundproof 
cameras contained, in each leg. a large 
spring under great tension. These 
sometimes crystallized and t L s- 
hits of flying steel endangering 
"s of workers near by. By making 
ing of a double-acting cylindrical 
and with an improved housing, the 
\moyie makers have eliminated this Ena^rjjid, 

5 MOVING Screen iNj 

..STRAINS FRUIT JUICES 

_ ^ ^ t 

Improved straining of fruit juices dur- 
ing the process of extraction is provided 
by an oscillating screen that is a feature 
of a new extractor. The screen takes ox-, 
era juice from the usually discarded pulp 
and also strains dm juice so clear that it 
may be taken til rough a straw. The fruit 
reamer is turned by hand crank, white a 
rod fastened to the crank oscillates the 
screen. 



iX TRACTOR 



CURVES CHANGED INTO CHORDS 
^BY PROFILE CONVERTER 

Making vision audible., a device called a ' 
"phonodeik"' transforms the curves of a 
profile into sound waves, thus detecting 
every defect or nicety of human features, 
Tit a tost, the curves of a former screen 
actress’ face were converted into a per- - 
feet tv attuned major chord, thus demon- 
strating the purity of the profile. The de- 
vice was Invented by Dr. Da^tou C. Mil- 
ler, of Cleveland. J 






Neqr Fruit Juicer Has- Moving Streep, asv Pictured in 
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Latest Army Bomber Has Glass Gun Turret 




^ fciie Mastery Ba-ancr of the united. Sen it- Afniy; la Fflat aril Cflrrit 5 Big L-n4iJ uF kse-|ila$ fcves ; 
Note iBF iJijme-Shaetd' OSasA Compartment on ih-c N’qm: Whert F.-.uim-.i: Gunneir Sii& 



Capable of speeding £ r00 limes ati hour, 
the latest bombing plane of the U n heel 
blaC.es; army carries 2,000 pounds; oi explo- 
sives, The front gunner is inclosed in a 
revolving glass turret. Retractable land- 
ing gear and a wing spread of sixty-two 
feet are other features of the craft. 



FlRE-RESlSTlNG WOOD PANELS 
DECORATE THEATER^ f 

Decorative panels of El re-resist in g wood 
combine beauty and safety in a [beater tic 



art)', but other rare woods may be used. 

All die panel 3 are prefabricated amt - 

bered to lit into a predetermined plan. 



FRENCH WORK ON TELEVISION 

FOR COMMERCIAL USE C 3d * 

Intensive experiments with television 
apparatus arc being conducted by sr if li- 
tis Ls of the French gove r nment i n an ef- 
fort to make it a commercial success. 
Equipment t>f many shapes and sizes is 
betng tested by expert operators who are 





Rockefeller Center New York tit y 
panels are of sheet steel faced 
with thin plywood, a combination 
that gives all the structural ad- 
y an t ages of steel and the beauty 
of rare woods, hi addition, tlie 
plywood is treated with chemicals 
that make it highly fire-resistant. 
The steel not only provides lire 
protection but makes for ease of 
fastening the panel to the build- 
ing, by means of small Z-bars, 
welded to the back of the panels. 

In building the; walls, rlicsr bars 
are clipped or wedged into In ek- 
ing parts anchored to ihe steel 
frame of the theater. The face or 
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Left, Prof. Gzpcrz Holding 
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THRAVEL through the stratosphere at 
1 speeds of more than ftHJ miles per 
liniir will he made possible by building' fi i r- 
p lanes of metals of almost unbelievable 
light ness and strength. 

That is the prediction of Prof, Alexan- 
der tine * i f t Ft c_ . Cal i f iii-aia- f n » ti t u L c of 
Technology, whos£..re search hi metals has 
won +mmTic name of H thfl wizard of crys- 
tal structure," Recent laboratory creation 
of hlecIi metals opens a new era of indus- 
try, Professor Goetz says, because nletats 
of iliese unusual charact eristics will find 
utilization for purposes, not now suspected. 

"h'rom what has been found out about 
crvslnl,K, metals and alia vs from ten to 100 
limes Lbe strength of our present products 
can be manufactured," explains Professor 
Goetz, who is an associate of Dr. Robert 
A. Millikan, physicist and discoverer of 
cosmic radiation, 

"Airplane flight has been restricted com- 
mercially to comparatively low ceilings 
beirau:-e af the great weight of machine 
that must be lifted. Hut with (lie knowl- 
edge of how to make very light, buL efluf- 



Com pre ].io r Unit in itsc "Cc-ldl" 
Laboratory 1 at CaliFDTnia Inxtilu.Ec 
|>F Tsfihn&lOKy Ajzjj-lLtH FTitfEiirt of 

B.CSC- PcuhiIh ptf Square JncSli 
Oaacs. Sc CampTHd«d Are Explo- 
sive. i« Eleecrtt SpIicIim A*o 

Stalttl in tjiUKj 111 I'nvpn 5 :i. 1 ii¥ 
from Escaping 



mnusty strong, metals we may expect not 
only much faster diglu, but an increase of 
pay loads in a way to greatly boost com- 
modity transportation by ror, We may 
look forward Lo increases of pay-weight of 
tEie order of more than fifty per cent by 
use of better metals alone.” 

Wc erm picture, too, be claims, the au- 
tomobile of tEre future, zigzagging in and 
out of traffic, carrying only a small por- 
tion of i t H- present weight, yet structurally 
as strong as its bulkier and more clumsy 
predecessor. Considerable economies in 
gas and tires likewise should be possible. 
The creation of new metals is possible 
because science lias learned to make cryS- 



rjs 



c/fr£ 




tals perform its bidding like soldiers on 
parade. Professor Goctis can line le f» crys- 
tals in rows as straight as ten-pin alleys, 
edge to edge, in perfect order. This de- 
velopment of uniform structure allows 
the manufacture of metals of tensile* 
strengths hitherto unknown, permitting 
vast reduction:; in weight to gain identical 
results. 

That metallurgy has been predicated 
Upon the use of ''barf" crystals, is the con- 
tention of Professur Gudz. Asked to give 



p definition of what “good” crystals are, 
he declared them to be those capable oE 
being maneuvered in metals to meet spe- 
cific requirements. 

Professor Goetz went even farther. TTe 
declared that when science learns how to 
juggle a to ms in crystals as welt as the 
crystals themselves, there is no practical 
limit to the marvels that can he performed 
with metals — even to the mauu fact tare 
metals 100 times stronger ttian those In 
Uic today. 
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he asserts science will soon be able to 
produce at will metals ai any prede- 
termined structure. 

Another metallic wonder is t lie man- 
ufacture of a single Crystal of c Op per 
u foot long and mure than an inch in 
diameter. A child can bund tins cup- 
per-crystal bar double, But once bent, 
some rjucer freak of reaction occurs. 
Not even the strength of a giant can 
straighten it ouL again, A splendid 



Top,, Apparatus tor Purifying C»£- for Use 
in Pruducinif Sotur, ic Cdc; in Circle. MctaS 
Kiit£. Kl. >. 1 1 sli'iII v CliAi/iOt ty I rt.iiu:tii£in <tii.il 
Shipped in Insulated tlajc Contaicuiig 3 EilL- 
um, Ll'ict No Fom i in Transit 

Each metal has its own individ- 
ual crystal structure just as every 
element has a definite atomic set- 
up different from every other ele- 
ment. It is the arrangement of 
those crystals and atoms in re la- 
id m to orse another that deter- 
mines the characteristics of a 
product or element. Heretofore 
we have had to work with crys- 
tals and atoms just as nature gave 
ihem to us. 

Single Crystals, of metal several 
feet long have been successfully 
manufactured by Professor GoeLn 
in his experimental laboratory. 

He lias been able to produce sin- 
gle crystals of bismuth and other 
metals, oi microscopic fineness, 
more than 3fl0 feet in length. 

This is done Hv subjecting the 
metal, when in the fluid state, to 
great strains in an mlen&e electro- 
magnetic field. This magnetic stress draws 
the crystals ns they are cooling. By chang- 
ing the angle of this magnetic stress, 
Professor Coet^ can maneuver the crys- 
tals like men on a chessboard and obtain 
metals of RLtcli varied character! sties that 



Center, PEffeen-IiiiJi Cry&Lat or Uismuth: Eultfli-p, L*ft, W-Odtl 
M<ml Crys-lal; nielli. Same Cry>t(i| tJ“'RT Kitjaur-c 



sill ill for a magician. What 1ms happened 
to the copper crystal? While 1)0 one 
knows, the theory is < licit the crystal is 
broken, destroying the pattern and pre- 
venting return to its original condition. 

i L'-n I i'r.i'.'.l tv t?4|£4 USA) 









Guv it. hVJetuu UJ 



1 ,;> r , POPULAR MECHANICS 

j)o^> Cr qa^S-£ /fj L a^v^ 

FOR DITTOS 



SILHOUETTE LIGHT*' 

URGED AS DRIVING Aip , 

Safer driving conditions wVuiLT result 
Iran] use of the silhouette lighi, suggi&tsd 
to rLlllO-tlCCessory maun fact llt'cts- as ,i. so- 
lution "f Lhe problem of 1 light lighting. 
TliEs device would consist oj a ligiit at- 
1 ait lied beneath the auto no t Fiat tliu whole 
outline 01 the ear would 1 >e visible to nn- 
Coming fiUMOnsI *. A i lhe saute time, the 
light would illuminate the side ml tile toad 
opposite dud oil 'vine Ei i lie auto moved, 
TEn- clTi cc would he similar to tlirit re-nlL- 
from two in rs moving in tile Slime 



i: 



direction ut Night. Although (be hist car 
may have bright lights, the approaching 
driver is not blinded or con Fused, b -cause 
the lights of I lie second t ar outline l lie 
first ear, in addition to ilhtminai ing the 
offside of llie road. Hie wheels and lower 
parts of Idle i r si auto stand out in -dl- 
linuettv, showing the oncoming driver the 
e^aci c oncl it hut oJ til e road at tlial point. 
1 lie silhouette light vvnnl \ accomplish the 
same tiling. Il would llo I he visible In the 
approaching molor im. hut ii would -pren 1 
illumination over l lie niEulwisy just as 
would a twrj-car combination. Ii could he 
placed ben eat Ei the body, protected from 
pebbles thrown aside by tile wile el ^ 
operated by the- dimmer or regular 
switch. 



, and 
1 igli t 



electric both at- 
tached inside the 
top. Electrical 
eord and pins I ru- 
nt (aching to wall 
outlets are pro- 
vided. 



garden HEATED WITH FURNACE 
GROWS CROPS INI WINTER 



Win ter- el idled soil is wanned 1o grow 
spring vegetables tlie year round in a iur- 
uace-hvaU'd garden operated by an Okla- 
homa limn, lie laid parallel lines of tile 
in eIic ground three feet apart, attaching 
one end of each pipe to a furnace oven 
imnev over the other end. 



ftlld iTCCttll 

UJ- 



Garden Hc-Ultd tiy Furnace Oveni. Shu Halt Pasfl-ine 
th^neh Tihs Lila Imh&mIi die Surlito 






LIGHT FOR HEATING AQUARIUM 
ILLUMINATES WATER^ n y 

t and Fn-nl for n home aquarium 
arc supplied by an 



I'm equalize the temperature over the 
warmed area and to insure a draft, the tile 
at tlie ovens is. buried two feet under- 

gr slant i ng upward to the chimneys 

where it is only five inches beneath the 
-nil. Due such plot is thirty-seven feet 
long, thirty feet wide mid uses ten rliirn- 
1 Leys... In healing a seed bed, an inch of 
dirt and four i itches of sawdust are placed 
over the garden, the latter being removed, 
when i In.- weal hut moderates in tlie spring. 



BLADE HOLDER FOR STROPPING 

MAKES JOB EASIER L - J_ J J 

Strop ping <hm.hh'. edged ran or blades is 
made easy- by n bid' h r thm ^ 11^1 

with a specially 



treated I earlier 
strop, i’lie holder 
enables 1 lie user to 
grip the h 1 a d e 
firmly while re- 
newing the edge 
by ordinary Strop- 
ping in five In ten 
strokes. The strop 
is neither a hone 
piece of cowhide. 



nor ait abrasive 
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DRAWING TOY MAKES DESIGNS 
IN THOUSANDS OP SHAPES 



rival designs- run be colored with 
crayons. The instrument also has 
a practical use, as it can be em- 
ployed in making patterns for 
fancy work, lamp shades, etc. 

ax/u 

STRAIGHT OIL WELLS 
DRILLED BY AID OF 
GUIDE ON PIPE 

Straight drilling of oil wells, for 
many years the dream of the in- 
rhistry, can be done by attaching 
a steel anti rubber collar to the 
drill pipe a short distance above 
the bit, Two slotted steel plates 
arc coupled around the pipe, with 
rubber Ranges protruding front 
cadi ball. Each flange is held in 
position by vacuum created by 
countersunk lettering, When the 
drill pipe is rotated* the collar 
produces an effect like that of a 
high-speed water screw. The 
whirling motion creates a lift, 
forging water and muck upward 
and increasing 1 drilling efficiency. 
To an eastern Texas test, five days 
and si* mights of continuous drill- 
ing with the device enabled (lie operators 
to touch bottom in a 3730-loot hole. The 



Symmetrical designs in thousands rff 
shapes are formed by a drawing tO> 
through the simple process of changing 
t lie settings and turning a crank. The in- 
strument consists of a base containing a 
metal disk, revolved by the crank, on 
which the paper rests. There are also two 
crank disks, each containing eight holes in 
which pins may he inserted. One of the 
disks can he manipulated to various pod- 
1 iriTia by a lever. Two- pencil arms, fitting 
over the crank pins on the disks, have 
eighteen adjustments each. For drawing 
circles there are two studs for the pemi 
arms. All these adjustable parts give an 
infinite variety of designs, each symnaetv-* 
rical, but differing from any other design 
each time one or more of the adjustments 
are changed. Any drawing can be dupli- 
cated simply by logging the settings of the 
adjustments which produced it, as each 
adjustable part is either lettered or num- 
bered, A stylographic pen can also hr 
used instead of a pencil, and the symmcl- 



ork in drilling, 




Left, Collar for Drill Fi^i Pa'a.wtrvg'a IJLu.1,1^ 
;iiovc:l DjlIUhh ?-kifhoJ 
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The Ndvllc Clai- in BrLtiih HI kny Scll&ri5: Note Thai Woedc-i 
Homes Arc Used InsitiiL of Real Mounts 



the world's largest Bible, a JwO.3 Angeles 
nun Found 1 ii s liomt was not kirgt'iHMHagh" 
to display if properly and built a church 
it round the huge hook. This Bible con- 
tain* pages and weighs l r Q94 pounds. 
Opened, it measures eighty-two inches 
across artd each page is forty- three arid 
one-half inches Icing, When closed, the 
hook is nearly three feet thick. It is print- 
ed with hand-stamping rubber type, and 
a person with good eyesight can read it 
from a distance nf fifty' feet. The maker 
of the Bible also hLiil t the church single- 
handed, the edifice seating more than 100 
persons and containing a special alcove for 
tiie Bible. Services are held there regu- 
lar ly 



RECRUITS RIDE DUMMY HORSES 
TO GAIN CONFIDENCE 



g ^+^e d i a >n ond field in South Afric; 
: Klein zee diggings in_N_ailiai.tUah 
lit nrwd>tows”jet 3 of air under a 
j sure of forty pounds to the square 
exertinga force that loos- 
ens the earth and blows 
b,out thousands of precious ’ j 
stones. The fan resem- 
bles the vacuum cleaner V V \ 

and is so arranged ihat t\\\ 
no aides of various shapes I a\V\ 
tail be attached. An acre \\\ \ 
of ground can lie covered \ \\\ \ 
in one day by a crew \\\\\ 
equipped with nuefan. l\\'\ v 



CHURCH IS BUILT 
TO HOUSE HALF 
TON BIBLE 



After working for two 
years making :Ltid print- 
ing whit he believes to he 
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TELEPHONE POL 



GROWN BY CITY 
AT A PROFIT 

Rjj growing telephone^ 
polei as a crop, the cUy^ 
ri ] Tacoma, Wash. , u^ as- 
hu f5rfTrt-^-peTprci.ual sup- 
ply that will return a 
profit to its taxpayers, 
Rich soil in the basin of 
Lake Cush man, which 
was created bv 
ment ol tFsc municipal 
power project, speeds ihl, 
growth of young cedar^T 
trees. Almost ideal weatly^ 
er is another factor, cans- 
ing some of the you a 
trees to grow as much ; 
ten feet in one vear. 

1932, the city 

had 30, CH Ki trees plan ted in the basin, while 
another 30,000 will be planted thi 
Tine cedars reach a height ol fiftj 
about thirty years, promising a large supi 
ply of forty- foot telephone poles, Unem- 
ployed citizens do the planting. 

C ■ ' 



Dcmc-nii-ial iesr i)f tlasc wiUi Whl-Lk Iflrrfiinkil Brake 1* Applied: 

Brake Pedal Is Shaped Liie AccekraLC* pa Spt*d Omialion 

QUICK-ACTING POWER BRAKES 
ARE EASILY APPLIED 

Easily operated even by a child, me- 
dian tea 3 power brakes have been produced 
and installed on one of the latest mode] 
automobiles, Braking force is. applied by 
the" power unit, which is located mi tEic 
drives haft beneath the car and harnesses 
the car's momentum. The brakes respond 
accurately to the slightest pedal pressure, 
so that small women can stop heavy cars 
as quickly and at safely as me a drivers. 

The brake pedal simply controls the de- 
gree of braking force actually applied by 
the power unit, making unnecessary any 
lunging pedal act ion. Since the brake ped- 
al is set at the same height as the accelera- 
tor pedal, it h necessary only to relate (he 
foot from one to the other. A pedal move- 
ment so slight that it would not start or- 
dinary brakes is sufficient to apply sixty 
per cent of full braking power, Automat- 
ically, braking force is distributed uni- 
formly to all four wheels, enabling the 
driver to stop the ear in a straight line, 
even on slippery pavements. Mileage of 
10,000 to 20,000 can be l raveled before ad- 
justment is required, and then the job can 
be done with a screwdriver and a wrench, 



RIFLE FIRING BULLET OF LIGHT 
AIDS ARMY RECRUITS 

Nervousness, and other HE effects of the 
noise and fumes of the rifle Tange, will be 
eliminated for the British army recruit by 
a gun that fi res a lie I Ltd of tight. When the 



A-ray Rifle, This Chut 
Erara That ReeiS-Mru on T-Srf-tt 



^[Glacier national park Es the southern 
limit for many plants of Canada, and the 
eastern limit for some Pacific epast plants. 

i. Gt f i. ol 

Xfi, /V. /f& 



recruit pulls the trigger, an ingenious ur- 
mn genie td causes a black spot to form mi 
A luminous target, recording his accuracy. 
In this way, the recruit becomes accus- 
tomed 1o the rifle and range- firing meth- 
ods before starling practice with actual 
weapons 








C I K C E man i'irst tlis- 
k Covered that nature 
reshaped its rocks and 
tii mm train s with sand and 
w i ml. Il c has clevis t cl 
ways and means of ac- 
complishing (lie same re- 
sults, dfiCorativcly, on 
various mediums, princi- 
pally glass and wood. 
Today, store fronts, sEiow 
windows, mirrors and 
lighting fix lures arc em- 
bellished by the addition 
of designs cut into glass. 

Glass is prepared for 
dccoraltcm by first cover- 
ing it with a pla-.tic, abra- 
S i V e-r e s i s t a I] t n ULt cr i al 
called 4 -dope/' or "resist," 



Alter*, OpcNHOr TTatHjf Hlfch-PfeflSiiTL- Saiid blast -an 
Wumi Poo-t; Belov*-, Sa=id-hl.»s.i.<td Plai-e-tiluHs fi&ctff 



Its chief ingredients arc glue f glycerine 
and water. Brushed on the glass while 
hot, then dried Of cured for several hours, 
it adheres firmly to the surface, The de- 
sign to he used ts then transferred to (he 
resilient* resistant surface. Skilled work- 
ers cut along the lines of [lie pattern with 
sharp knives, pulling out the portion to be 
exposed to the sand ldast. 

J'rcjeess work, where several depths are 
Masted into the glass, goes through the 
same treatment \ each successive depth is 
cut in the par tern ai one time, bur only 
the resist over the deepest part is removed 
at first. This part is. sand- Mas Led lo abruil 
half the required depth. When the next, 
shallower depth is sand-blasted, the first 
depth, si ill exposed, naturally is blasted 
deeper into the glass, -Severn! depths. Call 
thus be formed. Contrasting tunes in the 
finished piece re still in modeled effects in 
the glass. Window glass, flashed glass, 
plate glass and opaque, colored 'vitreous 
mate tin Is Co other types all are treated til 
the saute manner. 
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n:ily about forty pounds' pressure. but 
produce finer work. A gun, similar to a 
paint sprayer, controls the air pressure 
arid sand lluw by means eh" thu trigger. 
Hard metal n n?. lies, lasting 1 hundreds or 
hours, have replaced the cast-irOn type, 
ArdiitecEs, builders and store owners 
use sand-blasted glass to tier urate tran- 
soms, and store window valances, Office 
partitions, skylights and doors arc ob- 
scured with plain and fancy designs ; 
bankers replace ex pensive metal grills on 
counter screen^ ^^'i ! 1 l sand-blasted glass ; 
illuminated gla^ clock dials are ornament- 
ed, Builders iff homes use it on ceiling a nil 
wall lighting panels, glass bathroom waits 

amt shower doors, 
windows, dusk and 
table hips, ^ign* of 
all k iin|s ,-uc made 
this way. 

Sand-blasted art 
trove il ivs, f ur ine rly 
t m ported i r o m 
France, Germany 
and Czechoslovak la 
a re u o w m a rl o i it 
the United States, 
Mirrors, desk suts r 
ash flays, vases and 
many other articles 
ot glass are beauti- 
ful I y dec orated 1 >y 
this met Eiod of tnati- 
madu erosion. 



E^sir.ples oF Sanc,HljjijnE; Taji, Modernistic Pt*i;CiVi=a i C*ni-tr, 
Plj.tc-GLn3_Wrroi:B : Beisjiy, u. Fjrtiahtui Enitsficc 

11 %$*.* L /» 
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If l li c s a m e de- 
sign is used many 
ytnes Eiiiil sharpness 
r^dijte i s not re- 
quired, asTtfucil cut 
from It a rd-r u fib e r 
slices i ii g, m e E a l„ 
wood or paper Is 
used a> a resist. The 
sand hipster works 
i t] a steel -w a 1 1 v d 
room from which 
the thick dust is re- 
moved by forced 
ventilation. He 
wears protective 
gloves and clothing 
an d a 1 Lead piCC C s i m - 
i In r |o a diver's helmet through 
which lie receives fresh air front 
the air Line, 

Compressed air forces sand 
til rough his blasting machine. He 
sprays the gla^s before him in much 
the same manner as a painter ap- 
plies paint with a spray gun. When 
he is finished, the resist \- re enured, 
heated and used again. 

High-pressure sand-blast tanks, 
delivering thirty to lSd pounds Ot 
pressure, are used for production 
work, ant inning large areas on 
iv nod nr frosting glass. Induction 
or gravity-type sand blasts develop 
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Cosmic rays with 100,- 
pl K l .IX 10 v r> I r S o i e u c r g y 
will be focused, or con- 
ce [1 1 rated , by a Blev, leris 
t^at requires a ppl Lc.it ion 

of iCKDXil? yults of dec- 
tr icily, The instrument 
■s 1 .' i 3 1 provide a source of 
radiation of convenient 
strength for u ■*■ u in scion’ 
I i li c ex pc ri m c t it s . I)r. W . 
F. G. d i rec t or Jif 

i lir $nrtjjJJ£ise*Tetrtfl iiu- 

mttion, Frau k I i n st s- 
nle 



says ttlat H > I he 
i xj s -. i 3j [u (o focus (lie va- 
rid u s ki tu I s o 1 c os in i c ra y s 
Tf hat rain down on the 
jrenrlli from all direel inns 
hs..'- * in up rice in accordance 
^Dwidl their different illleil- 
i^y i l i os, which arc known 

>o vary from 100,(101 1.CHKl to tD.ODft.OlWjMK) 



Pn»L«» _ -vi i hi n Pyirlsi Prcd'.Ktd trt TJi-.* Faqirary Winch I'jivt-i Work to 
M*ny (Jhtfflijllfjiid A Mists: litre Is- Seci ion n£ Workroom 



ELABORATE JIGSAW PUZZLES 
GIVE IDLE ARTISTS A JOB 



Idle artists, once employed m the mn- 
(ii m-picturc studios of H oily «■ cjod . fitte 
killing work in a California jigsaw -puzzle 
Factory. The lad for elaborate panics lins 
vi ealed a demand for puzzles containing 
from 3 5 ,l bHK l to 20.000 pieces. Actually, 
: 1 1 esc are puzzles within puzzles-. Instead 
of the usual curlicues and triangles. (lie 
■puzzles contain parts representing cerlain 
'figures in (lie scene. These figures, after 
! being pieced together, are filler] into die 
larger puzzle, (! instructing these games 
call- for die best artistic talent. 



To remind the inntiurEst when to change 
, l mileage record is contained in a dial 
i** set in a gear-shift, 

. ’ knoh. which r e- 

places the regular 
knob on the shift 
f - lever. The knob 

contains a remov- 
" aide tube whiefr 
It ^ has several d i-n. I ^ 

tQ he adjusted to, 

* show the mileage 

£, when oil is (o be 

changed next. 



REFLECTORS TOR WHEEL RIMS 
GUIDE PASSING AUTOS C 



Two small re* 
l lectors, all ached 
on the left wheels 
of automobile?, 
guide approach tug 
movers at nigh l hy 
picking' up the 
iiglil from meet- 
ing cars. When 
[ !' ■ ■ wheels Hum, 
they form two lu- 
minous circles. 



CA special thermometer being used t< 
check tile temperature of grain in bin 
fori v feel deep, so danger of Over heat ill; 
can he averted. 
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the like, can be copEcd or 
re prof Inert] hy this proc- 
ess, The cost of a photo- 
graphic prim, letter-size, 
i p- only five or six cents. 
Since no knowledge of 
photography is necessary 
nml the device may be 
operated in any light id 
is especial ty adapted to 
Inis i ness- o (Ti c c us e. T It e 
material on v> lhicli copies 
arc made is suitable for 
coloring, ns well as for 
pen or pencil work. [ L is 
possi I tic top ren luce c o [ties 
that show white on 1 1 lack 
background or black on 
white background. 



Top-. 



iiiig Photographs and Ur-iv'rinEs: L«£r. Cc>pjt from 



E<; liijicn tri i t-nt Cci|yyiii_ 

a Book; Ri^lit, Cas-n tor Carrying i li ■■ AjipaiRiua 



PHOTO COPYING MADE EASY 
WITHOUT A CAMERA 

Camera and dark room are eliminated 
by a new process for photographing any 
Hat object and for copying photographs. 

A Specially prepared paper U placet! above 
or below the object, a light Ln the machine 
is switched on, two liquids are Spread on 
the paper, which is then washed and 
rinsed, producing t lie picture. In copying, 
the special paper is merely Enid over the 
orig inal. A n an 1 0 1 na L ic e ti t -otT a t t h e pro p- 
er time is provided for the light in the de- 
vice, This machine, which can make re- 
productions as large as twenty by twenty- 
four indies, weighs only twenty pounds. 

It Is. portable and so arranged that it / IMPROVED ROADS LOWER COST 
resembles a suitcase when closed. -W ^3 OF OPERATING AUTOS 
Space other than that occupied by all ripcji Q ' 
suitcase is required, Copies from tracing 1 
Catt be made in less [hail one minute, wlti 
reproduction ft require a slightly longer 
time, depending on subject material. Draw- 
ings, writing, printing, tracings, sketch e? 
illustrations, photographs, patterns, and 



L CORNER AIDS 
PAPER HANGER 

As an aid to tEic paper 
hanger, a wall corner has 
been produced for unit- 
ing canvas on side ami* 
end walls and ceilings. 
The corner is made of 
metal and cutties in three- 
ton E lengths, A strip of 
Calivas, two feet wide, is held tightly hy 
the corner, which is nailed to the walk 
This prevents pulling and sagging. The 
canvas is stretched 
From tlie corner 
and t a eke d, R y 

using a good grade 
of canvas, re pa- 
pering is more 
economical. Its 
makers claim 1 hat 
the device saves 
much labor and 
reduces lacking to 
a minimum. 



It costs ah nut mic rent a mile less in 
Operate an average ear over a gravel road 
than over an cnrl It road, and about one 
cent less to operate over a smooth pave- 
ment than on gravel. These figures were 
presented to a recent meeting of the MLeh- 

y<XM4fa\S ~ • 
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This Homc-nuiJi: C.ir for 
T'rVH Is Driven hy NuWf 
T&tsrn fii/n ilit CK*riltti Cub 
livAior; li Jiinh iKifjr-WhccL 
3:teniii4 ArcjnKCiBcnr 



%d Ur* 



e 

CA rVMJ- 



7 />l J 5 

,vav come ret 



FOP U T AR 11 E C H A X l £ 



igan highufay conference 

by r^_L R. L. Morrisoi^ 

If a . : m.'tH — fTHTTf^TT-ier |. 
ljOOO r a r a day, is re- 
] j laced by a pa vein mu, th r 
s a v i n g i ci ii i cj e (i rists per 
mile in ope fating costs is 
$3,650 a year. The annual 
cost of flic mud it Hell" in- 
cludes depreciation* in- 
tcrcsl and maintenance. 

If 1 3i u annual cost of a 
gravel road in U,AH1 a 
mile and that of the pave- 
ment is ^ 1.7 SO, tile added 
cost o i (lie pavement is 
£551) but, subtracting tit is* 
from the gross operating 
saving, l lie re is still a neL 
savin p of $3. 1 fib per mile 
per year, or S31 ,( )00 a year 
if (lie mail in tin. mile. 1 ; 
long, Oil this basis, if the 
lei i -in i le g r a v e 3 slret ch 
were re plated Fny eon- 
creie, the decreased cost to users would 
pay the cost fit the pavement and yield a 
net profit of S3 l r <K 11.5 a year. 

— casf 

GARDEN CULTIVATOR ENGINE 
DRIVES SCOOTER CAR 1 

Powered by 1 lie engine from a garden 
cultivator, a scooter lias been converted 
by itr- boy owner inlo n car capable of 












twenty- 
mobile 
w It eel 



mitcH per hour. The scooter- 
fro nt- wheel drive and rear- 



Hiiih L-Tr.laolljs Like QlC-FjiihEaned TiuHEy Tfl-nn; They Form a Windbreak 
or Two- Con Bd Used T-agc-iiicr to Mifce a Dcbissiiig ftocni 



BUGGY-TOP BEACH UMBRELLAS 
FOLD INTO COMPACT UNITS 

Peach umbrella' shaped like old-fash- 
ioned buggy tops arc living used in Cali- 
fornia. They fold into compact units easily 
carried on the tin- rack of an auto and, 
when opened. Unit at] excellent wind- 
break. Two can he joined together to 
form a beach dressing rnmu, or Ibey can ^ 
be mini Hied on poles like ordinary um- 
brellas. 

0 3^<- v 

COPPER FABRIC FOR AUTO 
GIVES LONG SERVICE 



-Unger service is claimed for a 
new roofing material for automo- 
biles. It cotiaislH of a t h in sheet nt 
copper bonded to a Strung water- 
proof Cult on fabric with a special 
flexible adhesive w-bieJi allows for 
normal contraction and expansion 
of both the metal and the fabric. 

3 decking of Lhfs material lias dec- 
orative value and can be sprayed 
like other parts of the motor car, 



([Left -ha nded ness in twins is more 
common than in single- born chil- 
dren, psychologists have found.- , _ 
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PADDED CELL AIB? NOISE 
■■^U 7 TEST OF ELECTRIC 
EQUIPMENT 



Within a roan] its winch there 
arc no reflections, motors, fans 
ami other cLertrtcai equipment are 
testeil by the General Electric 
company to d^T^rmine the degree 
and t y ]] e of noise produced by 

each piece of apparatus-. The 
t e - 1 room is really a padded cell, a 
room within a room, of such ■con- 
struction that Outside sounds, and 
even building rumbles cannot en- 
ter. The outer wall is u-f sun mi- 
absorbing plaster. V^.' itLiii that is 
hollow tile, then an air space, a 
ta yer of fell, a n o t li o r w all of 
st m nd-a bsnrb i n g planter, more air 
space, slice L iron, air space, Elis.1i- 
work and finally a thick layer of 
cotton waste. Ceiling and floor 
are of simitar construction. 
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WOOD CARVING IS DONE 
BY SAND BLASTING 



Pk.ataKrapljiji£ an Objcrt at an Arijli! la- M-S'lO TSfifiltf by This 
C-U-n-ra Mtmsit Thai Ha*, N LurntJoiL-i Aiijuitinenni 



MOUNT HELPS FOCUS CAMERA 
ON OBJECT AT ANY ANGLE 

Focus hi ft a camera iron] Arty angle i* 
made possible by an adjustable mount 
that can be swung in a complete circle. It 
is especially useful in taking photograph* 
of objects from above, or from an angle 
that will bring out a particular feature. 
The mount consists of a base to which are 
attached two para He! bars iii uptight posi- 
tion. These hare support She camera 
mounting, which Cat] be moved Up or 
down within a range os eight feet. In ad- 
dition, the mounting can be tilted at any 
angle or swung all the way over. The 
camera may he attached to the mounting 
at diJlercut po cuts by means of fixture* 
like those used on the ordinary tripod. 
While the camera stand weighs 3a0 
pounds,, ball-hearing roller* make it easy 
Its move, 



(U Those wishing further information on 
any tiling described in our editorial pages 
can obtain it hy addressing bureau of In- 
formation ; please inclose return postage. 



Sand under pressure is used in 
carving wood, leaving a very 
smooth finish. The panel to he carved 
is covered with a rubber stencil mid then 
subjected to the terrific cutting force of 
sand under 150-pound pressure, [‘he saild 
eats away the wood not protected By the 
stencil, producing an excellent carving 
■UuCh faster than is possible hy other 
methods. A helmet is worn hy the oper- 
ator for protection again si dust. 




Designs JLt* Easily Cut Ln by UiihK * HulibHf 

.7 siuuVil and Sa/rut-Blascing Equip fn-cru 
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High-Speed Road Planned to Span Continent 
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Touring Speedi oE Ninety Lc I DO 
Wiley per Hour Will Be Possible 
or. frupci -ItigStwHy ] 3 i u|S:ihi.il 1 1 :- 
Cenvi-tructkiP hclwetn the Atlantic 
*Md Ihe FudSc : Artist's Drevcini; 
Shows a Sccctasi e-l llir fl.QDQ- 
Milc Re-iil, vrich Its Four Lancs 
ler Traffic, Tu-r; Enstbound «r- 
Tivc- Wai; Kate- That <i i.iL- 
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C K' E*d rtp i Would Be Eliminated, 
AtHOS Ent*ffitl|j 



. and Leaving an 
Ramps: a Fersct Wuul-.l Keep 
FimIc^’tI hpi from Crossing and 
ircstt Wflltrlnt near Swiftly M Giv- 
ing Vehicles. a hard cede in the 
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C tiller Would Keep Op pa site 
[-Ai'il-u Traffic Apart In Red-iKC 



cnc Danger of Awciitcii t e> : All- 
Night Lighting Is Ane-ihcr fea- 
ture: kiinnn.iiii.il of Sharp Curve* 

Makes Possible fiiist-ilt-im! itiKh 
6 Cried ; Plans Call for lbs High- 
way tu Liitk Rostu-n to Lea An- 
geJcs or Sari Franclito, Avi:»li:i|' 
Cities along lh-e Route 






* 






In toe Foreground Is "lie Ar- 
tLar'n p-cpreecittaiion of One ni 
the Step 3-tatiwis Located Every 
dflf) Wiles along the Super- 
High way | Service Stations, 
Theaters, a Hotel. Restaurants 
x'ld Carnji Grounds Would Be 
Pruyiiled at This Paint lor Cen- 
vrnience of T^yrists; Note a 
Nortih-and'EDUili Ehtufsecting 
Rond Erbra Which a kamp 
Curves acA-iind onto the Trans- 
eOlttifetfttdl Highway ; Coiliu i n«- 
lioti of tile E’lojecc through Sale 
at B-onds to Lhc FiablSi; I* Pro- 
nosed i. a ‘J'i>IJ of Possibly One 
Lent; p+r MiLc \V uu|i-j J J ri>vi"dt 
Fundu r<rr Retiring the h- 1 i r 1 h , 
the Higiiwaw t*-4!>rinK for ltncli 
and Then Bccnmin^ the Eb'i/p- 
exty prf States through Which 

Jl leases t Umpltiynifin for 
J'liou '«ti rl s of idle Western 
Would Be Provided 
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Wind Turbine Generates Electricity for Farm 

1 .iPiyoA cLf-J CtA..'. i') 



Left. View u£ Wirif T urbl iiv MoUh^dl on Au'o: Ki^V. C]mie-Up of the Sin- 
gle JjJadc. and Sid* V.cvt e! i Hi- Au^i Mocuhti* 



Electricity tor the farm can be generat- 
ed at low cunt by a wind turbine plant that 
1ms been found economical and substan- 
tial iit test Si A feature of the unit is a self- 
adjusting variable-pitch blade, which op- 



erates success f li I ly in 

lio Lh 1 ow r And high winds'. 
The hollow blade, pro- 
duced by a new process 
of welding stainless steel, 
resembles halt of an air- 
plane propeller and lh 
shaped like an airplane 
wing- li' the wind reaches 
high velocity, the blade is 
so designed that it spills 
flic surplus making pos- 
sible a constant operating 
y peed, A p i v o L e d El u 1) 
eliminates v i b r a t i n n. 
Storage batteries are used 
in connection, with the 
turbine. Even in low 
winds, the plant produces 
sufficient energy to keep 
the battery,' fully' charged. 
Only iti case of extreme 
calm is ir necessary fo use 
lEic full capacity of the 
battery to turn the tur- 
bine. Thus, power and 
Eight are assured whether 
the wind is blowing or nor. The average 
farmer uses a I tout 1,500 kilowatt-hours of 
electricity per year, the amount produced 
by a two -horsepower turbine with average 
wind conditions. 



INGLE RADIO ANTENNA SERVES 

THREE THOUSAND RECF^Vl 

As many as A .fJt'K) rad io^ fe^el^brs^ Can PC 
operated iron] the same autetltta in a sys- 
tem recently designed by v the Eel! Tele- 
phone laboratories for tbe Western Elec- 
tric company. The system, wJiicFErws a 
city’s roofs from the lire hazard and the 
unsightly tangle of innumerable antennae 
is arranged to nerve each receiver inde- 
pendently without interference. Since few 
apartment buildings contain as many as 
3,000 radios, the one antenna can serve the 
receivers in several buildings at the same 
Hmc, greatl.v reducing costs. A feature of 
the system is the special cable in which a 
braid of woven copper surrounds the 
transmission line and carries off Interfer- 
ence slat Le f which usually is picket! up by 



ordinary lead-in wires from elevator mo- 
tors and other electrical equipment in the 
building. 

KEYLESS LOCK SET BY OWNER 
AT ANY COMBINATION 



<st> eU-ci s 

t H-trVh 



One of 1.000 pos- 
sible combinations 
may be set by own- 
ers; o f a new mid- 
get key le a s lock, 
In ad dit in n, th e 
ctnuhinatiou may 
lie changed at will 
without the use of 
tool*. The lock has three dials, Several 
types are available., including ihe shackle, 
bolt and other forms for ignition switches, 
tire r tucks, hr^i eases and the 
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-RESISTING COTTON FABRIC 
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HAS MANY USES 



C AS b 

Fireproof cotton, fabric lin^ been devel- 
opert liy a process that is h:l i cl to produce 
safety cloth more cheaply than any other 
methods. Exposure to rain and weal tie i 
does not affect it; lire resistance. The 
process also protects canvas front destruc- 
tive fumes, greatly prolonging tfie life o 
loco mol i vo-ea.J) curta i n s. 6ioa t e-over s, haidi 
covers, deck awnings, and the like. Appli- 
cable to a El cotton fabrics, from the liglll 
c-U airplane cloth to l tie heaviest, duck, the 
process has an Important place in the lar- 
paul n field. Great savings in dead weiglsL 
can be effected through its use in covet" 
ing?- for large motor trucks, without sarri 
ficing any of the protection from fire anti 
water afforded by heavy, expensive covers- 
The treated fabric also may be used 
t re btankels, lor roofing purposes and for 
floor coverings in places subject to lir- 
hazard. Tents made of this material also 
afford protection against carelessly i Li h - 
carded clgarets or tnalches. 



CHAIR USED INSTEAD OF SADDLE 
MAKES REDING EASIER^ t*j- 



Easier riding f nr tourists, unaccustomed 
to long hours rm Emrseback, has been pro- 
vided by substituting a comfortable chair 
for the saddle. The equipment is used on 
sigh I- seeing trips in Ontario, Canada. 
Made of wicker, the chair is attached to 
the horse's hack like the EiotvdaEa used lu 
riding elephants. 




TVurtk a^d Spare-Tire Ciirifr Clasud, and. Edoiv, Ek- 
i...i:ik'l to- Oive Mtjrc SpAiIc 

EXTENSION AUTO TRUNK HOLDS 
SPARE WHEEL AND TIRE 

For the motorist who frequently needs 
large space for baggage, .in extension 
trunk and a rack for spare wheel and tire 
have been combined in one compact unit. 

In Lite trunk position, this unit can he used 
for all purposes for which an ordinary 
■in nk h employed, since it has a top lid 
and locks. The trunk proper rests in 
brackets, attached to the trunk rack or car 
frame, and ii held rigidly in position by 
bolts ami thumb nuts on each side. To 
change from trunk to carrier, the thumb- 
nuts are loosened and the trunk is ext end- 
ed, its rear becoming Lhe bottom of thtT^f 
extended section, and the spare wheel and J£ 
lire being moved from a vertical to a liori-V^ 
zontal position under the extended see- 
lium The lid folds against one section and 
is h<- l.il liy a spring Latch. 




Clidr Sowed to tk'ris'i has* ET&vid-ta Comfortable 




I An electric coffee grinder for the home 
kitchen is being produced. 
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EASIER 



l>. >.:.«! (or M.ikinij One 
i i .1 C^tTci hy Drip 
Method: Below. Runt'- 
proof Water SoFtei-vf 
Attached to F'.»bcct 



Home Aquarium Fitted wilh 
EJecrric Heating ESrrPtnt in 
ihe Bottom. as Shown :h i 
[.clt: There la Alat- a. Tkcr- 
itnAt-ti keeping Waier ar 
Any Denired T'em pc-TaluTK 
to Protect tTic Fish 



Frlirw, Lei'. &tC 0 l T'eeteji 
Tuner »■ ii Hhtiy Sprier 
A.lj i n r . 1 ! 1 1 0 to Wii^hi :ini 
KqIiIm ii.- Cenvin^i SmI 
wii.ii Joy Tray ii Jtcmov 
able Cot Carrying 



CiMEWT 



f Hi LENT WATCHMAN 
HEATING UNI t 



' ■ Ft. Forinbi FUji I: i e 

III Cli : I lilt C.'.i Bl Easily 
and Quk>:iy Changed J:::;iii 
One Styi e i<i Aeoibor with 
ii Wrench aurl Screwdriver; 
by Changing tEie Front Pho- 
■ It Can Hi- CiMitecteS 
i ■ 1 1 ,i :i i. i i Parlor, Tea. 
Room, GilTagC. Flrilnii.-in t 
Wni'lib:ii.|]. Of (iccry Or Oili- 
er BuJidtuoa to Teach lhe 
Chi !■ I lltii Fundanimtali cf 

CtKiytri-ftiun ! I hr l J i:iyi.‘..ISr(p 

Is M i Ii of Durable Ply- 
■.i .iO:l ; ].• Ii Six Feet Long, 
Five F trt Two Iti-rhn Wlilo 
fund Six Fut: Two Ittcbn 
I J . g h ; 1 1 Weighs 1 i 0 

Bounds, Heavy Enough to 
With;i«hd Ft i.'!! i'll Handling 
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DOING IT 



I 1 !• ok S ;■■■. ina: R a 1 i: et 
1 a Made oL Wond; 
Seiisors Cart D-: In- 
serted ihrcuKli i*ie 
Himi,] Ay JJilL; I ] ■. V 
1:, Padiicrl for E‘ins 
ani 1 : Nicrjl-r:i ; 3>i iv. ::i 
Holds II II Hi: ll- 



Above. hlcw ■> l v I r Cliaii 
bfAdC -OS Bucr-iiir Sruu! Glides 
ii-nli-r the Wi'ifiil of 'he 
Person Sitting jit It bo- 
on uso Of Jr, ll'tfll J^iSLli- 
■vuoy ; tbs Weipht Causes a. 

Otlttti i.' JToition 



i'ert. 1 . kin Gil- FLred H Later, ■SIlswh it Rip; 111. Is 
nl Aluminum rind I-, lin nipped with 7 . bi !■■ 
Drive:'. Pan That Keep: Warm Ai: CLreillHSIni; 
Ibrv.iKh the Oftioe i EImhil-: Ai 1 ;i ■ : :M. De- 
flvvto - FMfttCi Coijtrr/I i I;# rtavtmeni Ai. in 
Any Direction 



Above, Carlii>i ii wd u m 
S-i-'i-ii" or in- inli-j.- 
SiluI Knives Is Used 
Like a File. Only -lit 
Ed^e Is- SherjiBoniJ. Pr-n- 
v telling fi'. -a:. Iils tin lire 
S-ideo of i hr Btade Hm 
tile Is Ma-Je in Revt-ral 
G'h ' ■■ to Match the 
K Rob Art Schoine 



How lii Illuminate the 
bridge Table without 

I J Li i i hil i n |! h' AJlCElflUni 

Equipment I a * Prob- 
lem i l ia: Can [Jo Solved 
by Ike Extension L-amp 
*t 1hnf High! ; It Can Be 
Attached in A:iv E-'lonr 
Laai;? at Any I [eight,, 
i ml Ta A Vi [JynFuL f V r 
Lighting T a hit-* far 
Eeudiun. Writing and 
the Like 



a 




7 Si 

righted materia! . 
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Tuii\, Stml Houm ; Bottom, CanstruccbMi Rcaium Thai, 
Make It E-ftsy to Heal dt Cod] 



A N I C S 

iron, copper, aluminum 
or other metal of equiva- 
lent strength can he used 
for the walls. The ceiling 
CD n.H t rue ti cm cons ists n f 
melal joists designed to 
accept insulation board 
panels, on top of which 
three inches of loo so- fill 
insulation is applied. 
Windows are made up as 
a unit iit the factory, and 
Consist of frame, screen 
attd sash complete with 
all hardware. Two sheets 
• ‘i a dead-air space between 
:heni ft i n i the windows, and all windows 
and door are lined with rubber refrigera- 
tor gaskets to keep out dust as well as 
heat or cold. Several types of rout are of- 
fered, each Using metal panels. The inside 
wall covering is composed of elaslic paint, 
applied to muslin tacked to the insulation 
hoards. An inexpensive electric beating 
and : ceding system is installed in each 
mill ; - 1 :j wilti a simple air-conditioning 

unit. Some of the homes include such fen- 
i mo -. a.=, . l< L ct l ie ref r iterator, electric stove, 
■ ■ I ■ ■ i" I " : c r gas water beater, wait bed, and 
bathroom accessories. 

- — — 

AUTOMATIC CONTROL FOR AUTO 
ENDS GEAR-SHIFT WORRY 



INEXPENSIVE HOMES OF STEEL 
BUILT LIKE REFRIGERATORS 

Insulated steel homes constructed like 
refrigerators, SO that heating and cooling 
is greatly .Hcmpliticd, are now being offered 
ill standard designs ready for assembling 
and at moderate prices as compared with 
other forms, of construct ton. Sticli a home 
stands on a concrete foundation and is 
constructed 01 tubular steel studs, lilted 
with concrete and so made as to accept 
standard metal vertical panels for exterior 
wall surfaces and insulation-board panels 
for interior walls. This leaves an air space 
between Lite walls for pipes and conduits, 
and this space is later filled with loose in- 
sulation material, The studs arc set into 
pockets lU the concrete foundation,, and 
exterior walls may be treated with various 
forms of metal paint or with a special 
paint misted With concrete. Galvanized 



Simplified Operation of the automobile 
h attained by u^e of an automatic control 
that eliminates the cumbersome gear-shift 
lever. The driver only has LO steer, step 
on one pedal to go and on another pedal 
to stop. A master button, located within 
the accelerator pedal, gives the driver con- 
trol of all nomml- 
Ey automatic oper- 
atic ok. The button 
projects slightly 
above the surface 
of the accelerator. 

If the driver wants 
to f r c e-w heel at 
fifty miles per 
hour, he merely 
moves his foot So tile control hut ton is 
free. Replacing Ills foot on the button, re- 
engages the engine. This arrangement 
enables speeding up of the motor, white 
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ary, without unexpected starting'- l"he au- 
tomatic control is simple. After starting 
lilt motor, the car is set its mot son by step- 
ping ort the accelerator. When the car 
readier-, tile speed m ante! llte it river nor- 
m ally would shift to second, lie raises 1 1 is 
foot from the pedal acid the sll t ft is made 
automatically. And then in to high gear. 

All shitting is silent. It the driver wishes 
In shift hack to second or low, ho raise* 
his foot from tin- accelerator when the car 
has slowed down to a speed id tore the 
shift would he made normally, and the 
shift is made. However, the ear remains 
in high gear until the driver removes his 
foot from t he accelerator,' In addition, the 
driver is tilde to cut out automatic control 
and take up manual operation simply lr- 
pulling a button. The manual control i s 
made possible hy n nituiatuie genr-shifi 
lever located near 1 he steering Column. 

This lever can he Operated with utle linger, 

ibxx^f 

SELF-GENERATING GAS TORCH 
FOE ELECTRICAL WORK 



L'sirtg regular or high-test gasoline, a 
s« 1 f-ffi- ii c ra i i tig gn sr 1 1 i ne t o rch pn id n cos a n 
intensely hot blue llatne anti is particularly 
Miiird for radio and electrical work. There 
are one-halt and one- fourth-pint sines, anti 
the torches ai'e of brass with enameled 
sletd handles supported by hra-s rings, to 
make them sturdy atid heat-resisting. 



Ncw-^lyle O-nBii-lin* Toreli in Ukc: L Is =Z : . | :■ t j i j I L v 
AdfljpUd^lH tilHi:lrii.al Wori -jrj 
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Arfang^nitTit oE flhd SlROI? Lr IlwUEbtf-Rpy 

plKndgraph; Suttom, Kl«*iiMi] Plcnita- 



PHOTOGRAPH IB TAKEN BY HEAT 
FROM ELECTRIC IRONS 



In a totally dark room, a photograph 
w as made recently hy heal, the "illumina- 
tion" being provided bv two electric irons, 
A bust was set up in front of a camera in 
ilu research laboratories oi‘ Lbu Eastman 
Ko dak co nt pane .w ith two electric iron a 
facing it. The irons were heated, hut since 
they tlo not glo/'v , there was no visible il- 
lum ination. However, the invisible infra- 
red rays are a /social ed iv it li beat, a in l eIiv-c 
rays were radiated from the irons. An 
emulsion, Vm sensitive to infra- ted. was 
able to ri e/ii'd these ray- after an hour's 
exposure, find thus to produce a photo- 
graph by foat. Some mouths ago a group 
picture of several persons was made in the 
dark at L/le laboratory in one second, hut 
in that else 1 ho mom was actually flooded 
with in I fa-red rays from a battery of sLx- 
t o l- n UpJ-wrill lights cowled 1 >V a liUet 
wfiich permitted only the invisible infra- 
red ray: to-ross. 
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coating of ,1 transparent 
Sugar derivative is placed 
between t'wo sheets of 
glass, jlisf as re Hi] laid pre- 
viously has been used. 
Economy In manufacture 
rind hotter visibility are 
claimed Jor this glass. 
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Gravity center is 

DETERMINED 
BY SCALES 



M Dfltfr- U-ipy Carriage wl(Ji A If -Pi (ltd TiTrt, Hi*kc and Eanv Sprinta; Eiplit, 
Twq MfrdcH (M Earlier Oats 



EAEY CAB KEEPS UP WITH CAR 
IN MARCH QF PROGRESS 



Seales tit at show the 
center of gravity of con- 
necting rods are being 
used in the manufacture 
of one automod hilc, A 
Weight bust is, cast at the 
h ol t o rn o f t lpeco n n cet i n g- 
rorl m a i lynicuring. Two 
more a y( cast 0 0 each 
side o^thp rod just above 
the Wearing. The bottom 
boss controlh the ofirtcr of gravity, '-be 
scales weigh the rcm., indicating how much 



II ally carriages arc keeping pace with 
automobiles in improved design and more 
luxurious equipment. Mol Iters of about 
u&ed a basket mounted on wheels and 
called it n baby buggy. When baby went 
riding, it either sal tip of lay in ;l cramped 
posit ion. One of the unusual features, 
however, was the three-point suspension 
of the basket. Later fancy wicker cabs 
were widely used since they afforded more 
room for the infant. These cabs look like 
early car models when compared wish the 
1 93 5 carriage with its air -idled tires, posi- 
tive lira be. easy springs, highly polished 
finish and even a rnirt visor. 



metal must be 
establish the e 
then eliips oh 
falling into /a 
H eight to me 



tile 



t off the bottom hois to 
cr of gravity, A machine 
metal until the chips, 
pi an, equal the indicated 
removed. The pan then 
drops, operating a switch that stops the 
machine, /A similar process is followed in 
the correct over-all weight. In 
replacements in the motor will 
the ijtfifii rial parts. 

TlA’jT i it jT j 



Oh La in ill 
tEiis way 
Le exact 



Cl CARET PACKAGE IS SEALED 
BY SUGAR COATING 



Coating packages m' cigarcts in n recent- 
ly developed sugar solution makes them 
water, air and dustproof. Unlike materials 
that must be wrapped about the package, 
the coating E;i applied by dipping ihe pack 
age into the solution. A hermetically scaled 
wrapper is formed, without joints or Open- 
ing. Tli is can lie torn off when the pack-' 
age is ope tied, Another use for sugar is in 



, , , , Ho„ Are ll-s-t’.l Ln M.inii.rac wring Ai'.to Cuntiiet- 

thc manufacture of shatter -proof glass. At Injf EotLs; Bottom., the l'lraiahcif Prtidust 
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T'J’i I S unusually attractive r. . . I . I ; . ■ i . 

1 yonr chit cut magazine* besides a iU.k- 
en fivuritc !? < >ci ks- It at amt- on the ;li ■"■, 
against the wall where it A out of the 

way, hut can He moved ah run I lit 1 

desired, by means oi the convetiin t l.nni- 
hole in the center part it ton. P3y.v..ml p: ■ . 
e 1 ^. veneered witll walnut nr n .1 Imij., . 
on both sides, are used 
for all parts except the 
legs. Ah this material 
comes sanded and ready 
I ci r use, c n 11 :-i h I era File t i in c 
amt work are saved by its 
use. without additional 

Co h t . T he 1 e g s m a y b c 
made of gum instead 01 
walnut or mahogany, for 
ecou 0 tny . 

Tlic legs, which are l 
til. square, ate chamfered 
on the top atitl have 
"spade feet, 1 ' an at trad i re- 
type of foot frequently 
seen cm antique furniture, 

The grooves in the legs 
should Ilf a Flout bill iti. ded|i. If 
you have a jbS-in. routing liii for 
your drill press, it 5 ^ the logical 
machine (o use, as you call i t. 11 
and stop the groove just where 
you want. All alternative method 
is to «>e the circular saw and 
ehisd or just the chisel, A ‘ 1 the 
remaining pEcres are made of : - 
in. ply IV nod. Half patterns oi Liw- 
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scrolls tu. be cut on the front ami side- A paper pattern should he made to copy 

pieces are shown in the squared details, them cmtci the stock. A jig, baud or even 
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a coping saw may be used iu cut the va- 
rious scrolls and curves. The parti lion 
piece, which has the hand h ole cut into it, 
may ho fastened in place either by groov- 
ing the sidvpieces or by driving nails 
th rough the sides. The heads, of course, 
are set and Hie holes filled. As the rack is 
lifted hy the handle in this ]ilece f it must 
he well fastened, both to the sides and 
hot tom, or the weight of the hooks and 
magazines will tear it loose. A small sand- 
ing drum, attached to your saw arbor, 
drill press or lathe, is especially convenient 
lor smoothing the curved edges. The Icg^ 
should also he well sanded ln r hand, using 
el block and sandpaper. 

When n] I pieces have been made, (he 
stand is ready for a trial assembly. The 
narrow front scroll is fitted into a rabbet 
along the front edge of the bottom piece, 
'flits cut U made just below the top layer, 
or ply, of veneer, so that only the walnut 
or mahogany, as the case may he, will 
show. The bottom is fitted, and the cor- 
ners marked for notching while the struc- 
ture is assemble rt, When the work is ready 
to be glued, the side pieces are assembled 
and glued first. After the glue has net. the 
hack, bottom and front scroll are added, 
and the work clamped again. The front 
piece docs not fir into n groove, hut is held 
by means of ihc rabbet at the top and by 
triangular blocks at the ends. Corner 



strips Ol" triangular section are also used 
to reinforce (he sides and back at the bot- 
tom. Both brads anil glue should be used 
for these strips. The problem of finishing 
Jlie edges of the plywood is solved by first 
smoothing them well, filling the grain with 
wood filler, or with plastic wood if the end 
grain is very open, then enameling or I:lC> 
([uerillg them black. The remaining sur- 
face is finished brown. 



Paper Holder Helps Start Brads 




E ra d s can he 
h el d in pos it i on 
for d r i y i n g w 1 1 h - 
out risk of hitting 
one's fingers with 
the ham m e r by 
using tins paper 
holder. The brad 
is stuck through 
ihe end of a paper 
strip and l lie oth- 
er end is fold e d 
river to stiffen it, as shown. Mode hunkers 
will appreciate this when nailing tiny parts 
together with short pieces of pins. — Laur- 
ence Sc heid, Teaneek, N. J. 



CFi ne wire mesh, soldered over the mouth 
of a faucet, will prevent the water from 
splashing in a sink. 
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Your Dog Can Exercise in This Portable Pen 



W'P.i: 

Tlill D 

(H 

ff FiAUE 

W" 



-■HGGKf 
AvDJf^ CGRNER& 



not tlie drill is going straight,— Leonard 



i it un nM( “,LfwFi M $ f.KC E 
ill HINGED tuRNfkl 



This portable pen will provide a safe 
place for y rui r dog to exercise without 
danger of being run over in a street. Four 
frames are made to take standard 4fi-in, 
wire mesh, the joints being suitably 
braced at Each corner. The pen is made in 
tU'O units, each comprising one side and 
one md r which are hinged together. Hooks 
and SCTEweyca are used to join the two 
units when the pen Is set tip, while large 
hooks serve as braces across the hinged 
corners as shown. When not in use, the 
in closure tan he unhooked and folded for 
storage iit a small space. 



Washer Helps Drill Straight Holes 



Schott", Ran Rafael, Calif. 



Aluminum Strip Keeps Trouser Cuff 
in Shape 

Ecnt oblong and 
placed in the fold 
of a trouser cuff, 
a narrow strip of 
a 1 u in i n u iti w i 1 1 
hold it In shape. 

The strip cannot 
be wen, and is eas- 
ily removed before 
c 1 e a n i n g el n ■.[ 
pressing. 




Slipped over the hit, an iron washer will 
help in drilling horizontal holes straight. 

If the end u£ the 
brace is raised or 
lowered from a 
true horizontal po- 
sition, the washer 
will gradually 
work toward the 
lower end of the 
hit as it is turned, 
enabling the work- 
in an to see at a 
glance whether ur 



Correction a-n Article Suggesting Oil 
an Piano Strings 

Iri our March issue, a short article was 
published entitled “Oil Protects Piano 
against Moisture,” and the application of 
a (hill, non-gu naming oil was rccon) mend- 
ed on all exposed metal parts. This, prac- 
tice should, however, not he followed Oil 
the strings- and tuning pegs, as oil applied 
at these points would gradually seep along 
the pins into tFie wrest pi a ilk and thus re- 
duce the friction needed to keep tlie pCg£ 
from slipping. A piano with oil at these 
points catniol he kept in tunc. 
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tfcYrapapcr ever Front Car W indew Keeps, S".n S'tvth 
B lintline Driver 



Paper Makes Temporary Shade 
in Car Window 

For temporary use, a newspaper hung 
in (lie front window of a ear will do serv- 
ice sl* a shade. The window is lowered 
slightly, and the edge of the paper is 
placed over it, after which the window is 
closed to hold the paper in place-— H. If,. 
lionsot), Denver, Colo. 



An Improvised Practice Drum 

Those learning 
to play a snare- 
drunl can practice 
without annoying 
the neighbors by 
using this [in pro- 
vis cd instrument. 
It is made by nail- 
ing a piece of wall- 
board over a wood 
frame, as shown, If the ends of the drum 
sticks are covered with rubber tubing, the 
sound will be deadened. 



Polished Jet-E3atk Finish for Soft Wood 

A hard, glossy black finish may lie pro- 
duced on soft wood by painting it with a 
solution of tannic acid, 2j '/± nz., dissolved 
in 1 gal, of water. After this coat lias 
dried, the surface should be sanded smooth 
with fine sandpaper and a second coat, 
made by dissolving iron sulphate, 5 oz,, 
in water, 1 gal., applied- The latter coat 
wilt darken the finish considerably after 
drying overnight, and may be repeated 




after sanding the surface, if a still darker 
finish is desired- Two applications, how- 
ever, are usually sufficient,. To complete 
the finish, apply a coat of good varnish, 
and after it has dried, smooth the surface 
with fine garnet paper. Three or four coats 
of varnish with rubbing down between 
them will produce a beautiful finish. The 
last coat; should be rubbed with fine pum- 
ices tone and paraffin oil. A flannel pad, 
moistened with water, may lie used fertile 
final rubbing and removal ot the oil and 
pumice. After wiping the surface dry, it 
should he waxed, or polished with oil, 



Cleaning Dust Out pf Car Rrakcs 

Internal brakes on cars collect dust, 
which combines with moisture and grease 
and forms a paste 
that often inter- 
feres with their 
p roper actio it. 

This t rou hi e can 

he avoided by 
h low in g out t he 
d List at regular in- 
t c rv a Is. To do th i s. 
flatten one cod of 
a piece of brass 
tuhing, so that it can be inserted between 
the brake drum and the wheel huh as 
shown, Then attach a coni pressed ■air hose 
and all dust can be blown out. 



A Measuring Scale on Your Scissors 

Soldered to the blade of a pair of scis- 
sors, a piece of a steel tape provides a 
means of measuring material a^ it is cut. 
The nickel plate should he filed from the 
blade, after which it is thoroughly cleaned 
and tinned, using a flux made by cutting 
muriatic acid with pieces of 7.i tic taken 
from an old dry cell- The blade and tape 
can then he sweated together. Ora scale 
may he cttlied in 
the blade, which 
can be done with 
ii i t rir a c i d, after 
the surface has 
been coated with 
melted paraffin 
and a sharp scrib- 

er used to mark 

off the portions to l. i I’u.T.A- 1 
be etched. ^ l!t5t8ItllK< 
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Rubber Strips Substituted tot Spring 
in Shade Roller 

When the spring in a shade roller breaks, 
rubber strips cut from an old inner tube 
can be used instead- First trim about 
in. from the edge of the shade to make 
room for the rubber at each end of the 
roller, Then tack one etui of each strip to 
each end of the roller arul tack the other 
end to the casement above the roller. In 
this way, when the shade is pullet] down, 
the rubber winds around the roller which 
provides the required tension. — A. H. Way- 
ehoflf, Phoenix, Ariz, 



Coin Bank from Flashlight Case 

Novel coin banks are easily made from 
discarded flashlight cases.. The reflector is 
removed and the lcns-rctaining ring, with 
the lens in place, is soldered permanently 
in position, A slot to take the coins is cut 
through both the cap anti the case. A 
piece of stiff steel wire is bent at right an- 
gle& and soldered to the cap at one cud of 
the slot, ho that the arn» points down to 
keep the coins from falling out oi the 

bank. When a 
coin is insert- 
ed, the cap is 
turned to the 
left. The con- 
tents are re- 
lit o v e d b y 
m citing the 
solder and re- 
moving t h e 
wire, — W, C. 
W i I h i l e r 
Hornsby. Ill, 



Extra Valve Improves Gasoline Stove 

Shut-off valves on pressure-operated 
gasoline stoves arc often mined because 
OS' tile intense beat, which softens the met- 
al a I <he valve point and scat sn that It L 
easily scored when closing the valve. To 
eliminate this trouble, I installed a shut- 
Cl ft valve in the feed line, using the regular 
valve only for regulating the flame. Stoves 
of kitchen size have an additional valve at 
the pressure tank, which should be used 
for shutting off tlie Stove instead of the 
valve at the generator, — Ralph W. Mc- 
Pherson, Lincoln* Nehr. 




Aim Skid CkaLi: s SmpcuiieiE front Kfaor Jjueim Support 
She ivt-s in S.ijcmeni 



Old Skid Chaims Support Shelves 
in Basement 

Old auto skill chains make good sup- 
ports for shelves in a basement. The 
chains are suspended from bolts in the 
Ski or joists, and the shelves arc placed on 
clic cro^s chains as shown. All Links should 
he inspected to see til at they are ill good 
condition ho that they will not break if 
(lie shelves arc loaded heavily, — Joseph 
Farkas* Joliet, III 



Curtain Ead Holds Sheet at Foot 
of Bed 

Those troubled in having the Sheet pull 
up from flic foot of the bed wilt find that 
a curtain rod can be used to good advan- 
tage for keeping the sheet itfc position. The 
rod is mu 
1 h rough the 
be ins of i he top 
sheet, and, of 
course, none 
of the other 
clothes are 
p □ 1 [ e il up a h 
they are oti 
top of the 
sheet. — Nor- 
man V. David- 
EiOii, San Di- 
ego, Calif, 
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r l' r fWSjrim ] i ftlt± car is built so strong ant] 
*■ j j ah lTlTKtr^n>2J ui . bicy cle motor drives it 
over 20 miles an hour imTi smooth, level 
pavement. The drive is direct, every hit of 
power being' applied to the road through art 
independent fifth wheel behind the seat, not 
..visible to the casual observer. The usual 
differential problem is thus simply solved. 
Standard 14-in. tricycle wheels with hall bear- 
ings, taking a Tim in. axle, may he used, arid 
they are fitted with solid tires or 2].-< by te$$- 
i ii . wire wheels, with balloon tires, are avail- 
able, The drive-wheel, however, should, in 

either case, have a pneitmalic tire, 

The sizes of various frame mem- | 

t, that is, a sill oF Is* I, 1 , hi 



tiers are tic 
by 1-y? in. actual she ts a surfaced 
nvn-lir-hvfi, and the wood axles 
would be two -by -threes when a 
section is actually only by 
in. Where indicated, be sure to 
morlise joints, applying casein 
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glue and <1 rawing 1 the joints tight with 
in. carriage ho Its. Tlie X -frame at the 
front end oF the chassis, is important to 
keep it rigid. A sectional view of the front 
axEc shows bow the kingpin is offset, so 
that it will not interfere wish the axle. A 
■j-in, boll is used, with locknuts on tlie 
h ot r o m , T h c Tie -in . st eel a* les are da imped 
in a groove in the wood axle by means of 
J-bollS, made from y^-in. carriage holts. 

The rounded part of the radiator cop t* 
built up of four pieces of Jvf-in, stock 
glued together, with a fifth piece slightly 
smaller on the underside. The corners are 
rounded with draw shave, plane, rasp end 
sandpaper, then given a coat of Idler and 
paint, The bottom consists of two pieces 
of wood, with a dowel-brace near the front 
of the curve and a pti5r of triangular sup- 
port- at the back. When the car is assem- 
bled and painted, a heavy hra>> screen is 
tacked around I he curves, A radiator cap 
from a wrecking yard Completes the job. 

After searching vainly for a 12-in, stecr- 
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mg wheel if wheels arc Lin large). we 

i!t. L d[!n| to make one. \Vu sawed oft the 
spider arm* of n 15-in. wheel, made a rim 
of garden hone, and Fastened it In y means 
of a heavy wire and a wooden plug, phis 
casein glue and friction tape. The hose is 
slotted and n strip of the rubber removed 
for uaeli arc ei. For a shaft. USe ^-Lll. (out- 
side diameter) galvanized pipe, with a pin 
through the huh of the steering wheel. At 
the forward end, use an oversize pipe cap 
for a hearing, and or ihe dash use a ring, 
with a shoulder il possible, to fit ill a 
notch in the toil of the flash. The ring 
may lie field in place by two screws over 
the edge. The dash should lie strength- 
ened hy four cleats cm tile inside to pre- 
vent splitting, for it must be arched to 
admit the knees of the pilot. The drum Gtt 
the steering column is of wood, ,1 in r in 
diameter and S in. long, and is pinned to 
the shafL with a ppike, A good grade of 
sash cord is used for the cable and is first 
stretched by towing some load behind a 
ear. The cables should leave the drum nr 
right angles to the axle, or they will climb 
one way or another and bunch up. The 
pulleys can E)e located to give desired re- 
sults, and also so that the driver can slide 
his legs on either side of the cords. Fasten 
the ends In heavy screwtyes in the wood 
axle, each 9 in. from the kingpin. On one 
cable end, install a slhT coil tension spring, 
and on the other a snaphook ami turn- 
bu c k le. 

The original job is powered with a stand- 
ard bicycle motor, which Eias a friction 
pulley that rides on the tire. The installa- 



tion is very simple, the motor being ap- 
plied in thu same manner ad on the bicycle. 
A heavy cleat is fastened to the back of 
the seat with carriage bolts, and is further 
braced hy two heavy flat-iron bars to the 
chassis frame. A stout iron fork swings 
in i± yoke just the right size to receive (he 
motor, which is supported hy a bolt 
tli rough the forward end of the crankcase. 
The drive wheel also rifles in this fork, 
which is held only by tile bolt through the 
upper enrl find thus rides all irregularities 
of thu road entirely independent of the 
car. A vertical arm is bolted to tEiu Hide 
of tile muffler of this motor, connected at 
the bottom to a tic- rod, running to the 
clutch lever which lifts the motor off the 
wheel when stopping, idling or warming 
up r No alterations or machine work are 
necessary to install ihc motor. The fork 
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33- Elicit rn rries 1 1:<? drlvewlieel 1 -. however, 
special n 3i it should be made tu spec ill ca- 
tions to insure rigidity. The so -caller! 
clutch lever is provided with a catch, A 
I Heavy coil ■- 1 > te n on l h i s lever hold- the 
mot' ir down on i lie wheel and prevents 
bouncing: To Ft art the car, the pilot sim'- 
ply flushes it. with tlie dutch engaged, a 
few fret, then lifts rift the motor and 
climbs in. Of course, one should not ex- 
pert lo start up grades or on rough roads 
in this manner. 

Here is a very simple braking a r range- 



light W' i rid frame over ii for lln- -itr rani- 
lined rear deck, This frame should be 
in n rlc to slide hack oh' the chassis Ira me 
and in ot i r. For a fi r sc- class job, get your 
neighborhood tinner In cover it will!, No, 
3(3-gaujje gn Ivan bed iron, as Li will save a 
lot i f trouble. If you attempt it yourself, 
ii i- best use tin. It i- made 1 in four sec- 
tions,. -oleic red together ugh lapped and 
scraped joints, thru filed down sinnolh 
'■ill ra ; |f befiue paimirsg. Approximate 
shapes jin- 1 sizes of i In- plates arc git en an 
the 1 1 - 1 : iv 5ii c — , hot I hey should actually be 

filled over the framework ami the l I. 

as a flight variati-m will make a great dif- 
ference in sheet -met a I work. The open 
panels in the rear deck have galvanized fly 
screen soldered ■ u the inside. Aluminum 
would make a idee light job but Is more 
expensive nur! difficult in solder. 

In case yi. u expect lo carry heavier loads 
ill an the average, or negotiate stiff grades 
or rough road*, a suggest ion is h Flown for 
a geared -down rmio, wherein the motor 
drives tin- road wheel indirectly through a 
friction u heel pills Sprockets and chain. 
Tu ill is case you w ii not attain as high 
speed as in direct drive, and it may be nec- 
essary to install a small cooling fan on the 



merit which will lock rear wheel- w ith lii- 
tle effort. The shoes arc split sections of 
garden hose nailed lo a wood beam held 
away from the wheels by a pair ui coil 
springs. A wire ■cubic, EuidH through 
sere neves to a brake lever, can; <L tes it. 

After the motor is installed, 1 uild tlie 



motor. Another means id increasing the 
power ratio i-. lo substitute a smaller fric- 
tion pulley on the motor. The standard 
pulley i- i in. ill diameter, lull a ■!■ > or 2‘A j- 
in_ pulley would greatly increase its pull- 
ing ability. Tills, of course, would be a 
spec ini machine job. 
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This Scrctn-Doar FIoolc Can Be Locked o>r Unlocked 
frum Either Inside ur Outside 



Haok Operated from Both Sides 
of Screen Door 

Here i& a screen-door hook that is handy 
in homes hr here there are small children, 
a* ii can he operated from either side of 
the door. It consists simply nl a short 
length pi No, 9 wire, inserted through a 
hole drilled in the door frame and hent at 
right angles, forming a hook oil one end, 
while the oilier end is left straight to form 
a handle. A few turns oi friction tape on 
the latter provides a good grip, It is a 
good idea to provide a sheet-metal hear- 
ing or short length of brass tubing for the 
wire iv here it passes through the frame, 
to prevent wear on the wood. — Frederick 
Gehlmann, Oak Park,. Ill, 

Roofing Nails Make Good Golf Tecs 

G d I f tecs 
that last in- 
definitely can 
be made from 
large roofing 
nails. Drill a 
•v£-in. hole in 
a metal block 
and place the 
nail in it as 
shown. Then, 
with a hammer and punch, make Lhe head 
pi the nail concave tn hold the ball. — Ir- 
ving S, Sc h rod p Chicago. 



Stoplight Helps in Backing Auto 

When hacking .in junto at night where it 
is difficult to see what is behind you, turn 
oil the lights and gently- press the brake 
pedal to turn on the Slop light. This will 
furnish enough light to hack up as there is 
no longer any illumination in front of the 
car. Of course, it may lake a few seconds 
for your eyes to become accustomed to 
the darkness, before you will find that lire 
stoplight is- actually helpful.' — Oias, D. 
Jarrett, Fillmore, Cl I if. 



Drawsbave Improvised from Jackknife 

For emergency work, a Jackknife may 
be used as a draw-shave. The handle is 
used as one grip and the point of the 
blade 53 stuck into a large cork, which 
serves as a grip for the Other hand. As a 
knife is not ground in the same way a-, the 
blade of a 
draw s have, Et 
is a good idea 
to make a few 
practice cuts 
n n a scrap 
piece to deter- 
mine the eor- 
rcc t angle at 
which to bold 
the blade be- 
fore doing 
regular work. 



Free-Rolling Wheels Improve 
Sewing - Machine 

By replacing the small iloor wheels oil a 
sewing machine with wire wheels fitted 
with rubber I ires, it can lie easily pushed 
oner Hoorn without' marring them. These 
wheels should not be mounted on the same 
axle as tlie casters, as the machine would 
be raised too high. A piece of steel ‘chan- 
nel is bolted to the outside of eacli leg. 
The axles for the larger wheels arc holts 
turned into nuts welded to the channel. 
Four wheels are not always needed on a 
machine, as they may allow it to move too 
easily when in eirc. A pair at one clld suf- 
fices in such cases. 



C A wooden chopping bowl makes a good 
rcccptac 1 - in which to crack ice without 
damage io I he pick point. 
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Washing-Machine Motor Runs Coil Winder 




Power for this coil winder is obtained 
by substituting it for the wringer on a 
motor-driven washing machine, and use is 
made of a speed indicator for registering 
the number of turns of the coil. In mak- 
ing the frame, a slight deviation front tile 
method shown may be necessary to adapt 
the winder to your particular machine. A 
hearing for the shaft is fitted in the end 
of (lie frame, and a collar and setscrew at 
cadi end of flic bearing hold the shaft in 
position, the latter being threaded for 
nuts to hold the coil form. Attachment of 
the shaft to the wringer head is accom- 
plished by means of a universal joint. The 
miter end of the winder shaft is centered 
to take the tapered end nt the speed indi- 
cator, which h attached to the frame by 
removing the handle and using the long 
screw as a clamp through the frame. 



Assembling an Electric Motor 

When an induction motor JS disassem- 
bled, it IS often difficult to replace the 
housing that covers the brushes as they 
must be lifted before it can be replaced. 
An easy way to do tit is is to wind a few 
turns of Cord around the h rushes so that 



they can be lifted as one unit. The bous- 
ing eau then he adjusted. To remove the 
cord, it must be cut with a pair of scissors 
inserted through one of the air duets and 
pulled out with long-nosed pliers. Before 
reassembling a motor of this type, see that 
there is no oil on the com mutator as this 
often causes arching when starting. 



Holder for Pot Lid Hoots over Edge 




Bent as shown in the detail, a piece of 
wire makes a good lid holder that can be 
hooked over the edge of a pot. It leaves 

both hands 
free for st i r- 
ring the COn- 
tents, and 
holds the lid 
in a vertical 
position when 
the stove top 
is crowded,- — 
F. W. Schnei- 
der, Towaco, 
New Jersey, 



C A moist blotter, cut to fit the top of a 
fruit jaf, will convert it into an efficient 
tobacco humidor. 
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Opening Front Door from Second Floor 

Here is a simple installation for open- 
ing a front door from the second floor in 
homes and apartment houses not equipped 
with buzzer-type locks, A wire cable, such 
as used for radio aerials, is run from the 
second-floor landing through screw eyes 
along the wall to the door, at which point 
the wire is fastened to a short piece of 
iron rod, threaded and substituted for the 
screw that holds the knob on the lock as 
shown in the detail, A pull on the wire 
from the second floor will turn the knob 
and open the door. 



Wire across Top of Paint Can 

Wipes Brush 

Stretched across the top of a paint can 
and attached by inserting it through holes 
punched in the sides, a piece of wire mates 
a good wiper lor removing surplus paint 

from thq brush. 
This is better than 
the u sit a I method 
of wiping the 
hr li sit against the 
edge of the can 
because the paint 
drops hack inside 
of the can instead 
of running down 
the outside where 
it ts wasted, 



Cellophane Cover lor Car Distributor 

While walking along the street on my 
tour of duty, I came upon a car with a ra- 
diator leak where the water was being 
thrown by the fan back over the motor 
which caused a short circuit in the dis- 
tributor, After drying the wires, I took 
the cellophane wrapping from a package 
of cigarets and placed it around the dis- 
tributor, tying it together at the top. This 
kept the water front the distributor so 
that the car was aide to proceed without 
further repairs. The same method maybe 
used for keeping coils dry, — F, C, Rol torn, 
Hempstead, L. 1,, New York, 



Repair for Tom Window Shade 

Window shades that have been torn as 
indicated in the detail, may be repaired by 
pasting identical designs over the torn 
part Oil both sides of the shade. Material 
similar to that from which the shade is 
made may be used, or a design may be cut 
from a contrasting cloth. One side of each 




Wire Mrsh Improves Fipe 

To keep condensation and smalt parti- 
cles of tobacco from fouling your pipe 
stem, place a small disk of wire mesh or a 
wad of steel wool in the bottom of the 
bowk This will last a long time and is 
easily replaced when hurtled or clogged. 



f[rots and pans that have been burned 
may be cleaned by filling them with a solu- 
tion of baking soda, 1 traspcmnftil in l qt, 
of hoi water; leave the solution in the 
pans until it Eias cooled. 
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RROWS, generally 2S in. long and v k 



ill, in diameter, cun l>c cither in otic 
piece la “self" arrow) t>r in two (a "loot- 
vi.]" arrow), Uw latter type being 1 shown in 
Fig*. 1, 3 and 4. The shaft is tapered to 
tit :i corrc.Hporrliiip saw tut in the footing, 
which k glued, and lashed on securely as 
til Fig. ir For tlif shaft you can use cedar. 
Hr or white pine, hut beef wood, amaranth, 
letnottwood. and walnut lor the footing. 
After rounding the shaft, sandpaper is 
used to finish it us in Fig, 7. insert a piece 
of fiber into a 1-iti, cut in the end of the 
shaft as in Fig. 5, and cut the nock ncros-. 
this, with three hacksaw blades about !4 
in. deep, as in Fig. 6. The lilicr is inserted 
with the grain, while the nock is cut di- 
rectly across it. Fitting an insert nock of 
hardwood is shown in Fig, 8. This detail 
also shows the method of lilting the steel 
target heads, which should be tapped 
lightly on either side with a punch, as in 
Fig. 3, to hold securely. 

Fig. 10 shows the general arrangement 
of feathering — equal thirds — with the fly 
feather at right angles to the nock. Turkey 
feat tiers arc used, and any pair (three \- 
an archer’s pair i should he from the same 
wing of the bird so [hat they will curve in 
the same direction, Strip the feathers by 
grasping rht- vane at the top and pulling 
Outward, as in Fig. 12. This will remove 
the vane from the rib neatly, a thin slice 
of the rili tegument remaining attached. 
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Now- for a few words in general on ar- 
row making: If you buy the shafting, 

specify "spine-tested," no that every slick 
Has the same ‘'backbone” in stiffness and 
springiness, When producing- arrows in 
matched sets «j i ^ i tc , strive for e^act weights 
with no more than a 10-grain variation, 
obtained by shaving down the leather cm! 
of the shaft. Each arrow of a set should 
balance ac [lie same point, 1 in. or more 
ahead of the cptaci Center. Each shaft 
should he as straight as possible, The first 
how should be made front I c moil wood or 
hickory. Staves of these woods, l}£ in. 
square and 6 if. long, are readily obtained 
and easily worked. Sawing this out rough- 
ly, with tile required taper at flic ends, is 
shown in Fig, 18. Then tile belly is round- 
ed off to the shape indicated by die cross- 
sectional details, bolll limbs being worked 
down equally to the prop- 
er weight. The handle 
" should be built up on the 

belly or hack, to offer a 
Pi that fits your hand, 
\ V’ as shown in Fig. 1 ( J. Cloth 
— * /; ; ' / ' / or lea t h e r can he iiS-c d 

/ as a covering over the 
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Cut the feathers into 24 m 

in. segments and trim to 

the ulci.si n?<t shape as in 

Fig. 11. Xu w, clipping one 

feather between two light metal plates, 

cover the rih edge carefully with glue, and 

press the feather into place as iiL I 4 " Eg. 13. 

Guide lines should be used, one 14 hi. 

from the end of the shaft to mark the rear 

edge, and the others lengthwise to mark 

the proper “thirds/ 1 

J'igs. lo and 1 6 show a feathering ,iig r 
Or, you may prefer the older method o-i 
fetching with pins. Fig. 14, inserting a pin 
into each end of the feather, pinning one 
fast and using; the second as a sort of lever 
to pull it tight. Cnnt the shaft with clear 
lacquer ami apply stripes (Fig. 17). 
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sh Em mod-up handle. Fig. 20 shows bow flic nocks 
arc cot hi n L cacti end of die bow. Use- ri round 
file for this, cutting in on die belly and skies of the 
bow. but not on the back except where the cut 
conies down at die edges, Morn racks can tie fitted 
if desired, in which case you should work the wood 
down carefully to make a good Jit. 

M uch has been said about Laying tipi bow strings 
from so and so many strands of lim n thread (or 
each pound of weight. 

For average use von wit! 
find that the better grade 
of tour-strand upholster- 
er’s twine wit! do quite 
nicely. Fyes can be 
spliced in In one or both 



:■! H I.L RQCJ5 
SNARED WITH 
-CC TAIL f It r 



ends to fit tEie nocks, or 
you can use the simpler 
method indicated in Fig. 
21. simply untwisting the 
twine, inserting the free 
end through and tying an 
overhand or the more or- 
nate wall knot. Fig, 22 
shows tile bo w b e i n g 
1 1 raced for testing, an op- 
eration which should he 
done many times as you 
work the wood down. A 
valuable adjunct to this 
is the fl tillering" process. 



Fig. 23. which checks the bend of 
each limb by means of the ruled 
squares on the walls, white the 
weight of the how is read h v pull- 
ing the bowstring the required 28 
in, and reading the scale. I j hg. 24 
shows (be various parts of a bmv 
and tbc position where the arrow 
is engaged. 

\\ hell shooting with a how anti 
arrow one must learn to make al- 
lowance for "windage." that is, 
I lie Strength of the wind throw- 
ing fhc arrow otT its course, which 
naturally varies. With customary 
precautions observed when shoot- 
ing, you will find; archery one of 
the few outdoor sports slial gives 
you fresh air without strenuous 
exercise. The twang of the string and the 
“pluck' of i lie arrow, when it lifts the 
mark, have a fascination and you can lie 
assured that you will develop ju&t a^ much 
skill with a homemade outfit, provided it 
is carefully and accurately made, as you 
will with expensive equipment thal 
chased. 
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Homemade Tool Crimps End of Stovepipe 




End ipf Siquvjmde Crimiicd wi?li T^&l Mftiit Tiy Rivet Lag 
S:«S Rod in Pino Tiochcd Gur 



For crimping the end of stovepipe* ft 
toot can be made from a piece of steel rod 
and a fine-toothed FT-rar. Tlic rod is bent 
at right angles at one end, which is then 
riveted into the hole in the gear. In use, 
the pipe is placed on a soft-wood block, 
and the tool is placed inside the end of 
the pipe and struck with a hammer* 



Forecasting Weather Is Easy 
with a Barometer 

Forecasting the weather with an aner- 
oid barometer is easy once the instrument 
is understood. First find out the height 
above sea level of your location and mark 
the number on the barometer. Then for 
every 100 ft. above sea level add one-tenth 
of an inch to the reading. To mate a 
weather predict Inn, note whether or liqt 
tbc last reading you took was less or great- 
er than the present one to determine if 
the barometer is rising or Jailing. If the 
reading is 20.R or below, and is increasing 
rapidly with the wind blowing ironl the 
cast; clear, cold weather may be expected 
The same reading decreasing with an east 
or north wind indicates heavy rain or snow 
followed by a cold wave* A South or east 
wind with a barometer failing denotes se- 
vere stnnns followed hy clear weather, 
and colder if it is in the winter time* A, 
reading of 3h or below, slowly decreasing, 
with a southeast or northeast wind blow- 
ing, indicates rain to continue for one or 
two days, Ti it is tailing rapidly, it means 
rain and Esigti winds followed by clear 
weather. A south or east wind with the 



barometer dropping rapidly indicates a se- 
vere storm. If the barometer rises slowly 
clear weather will prevail. A reading of 
mi and above,, when the reading is de- 
creasing, Indicates rain or snow. If the 
barometer reads between. 30*1 and 30.2 and 
its reading is decreasing, rain, and prob- 
ably increasing wind, may he expected, 
The same reading, holding steadily, shows 
that fair weather will prevail, If this read- 
ing starts increasing rapidly, rain may fol- 
low' in a flay or two. A Stationary reading 
of 30.2 and above indicates continued 
fair weather with no decided temperature 
change. If the reading is slowly decreas- 
ing, warmer weather may follow. A day- 
lo-dav record of observations and a little 
practice will enable- you to predict the 
weather in yopr locality closely cno ugh 
to surprise you. 



Indicator Shows When Full Fage 
Is Typed 

By using this in- 
dicator, a typist 
can tell at a glance 
when a page is 
written. The indi- 
cator is a piece of 
flat iron screwed 
to the paper guide 
on the machine 
and has a white 
stripe painted across it so that the end 
of the paper comes parallel to Lhe stripe 
when the last line is typed. 



Holding Cork Tightly in Bottle 

A cork can be made to fit tightly in the 
mouth of a bottle by using two washers, a 
bolt and a wingnut. The holt is inserted 

into a hole drilled 
in the center of 
the cork, washers 
being placed at 
each end. After 
the cork is plated 
in the bottle, the 
wingnut is turned 
down, expanding 
the cork against 
the nook, — H, C. 

T Si a m a s, Royal 
Oak, Mich. 
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Slanting Smoke Pipe Produces 
Good Draft 

When a smoke pipe id led into a eh mi » 
ney on a horizon tal level, the smoke strikes 
directly against the lining of (he chimney 
opposite the opening, which sets up a dis- 
turbance in (lie flow of the smoke and 
reduces the draft. If the pipe is set at ail 
upward slant, the smoke will pass up with 
practically no disturbance. An elbow with 
a 45 J angle should lie fitted in the pipe to 
give it the slant required. The chimney 
opening can he made to accommodate ihc 
slanting pipe by knocking out some of the 
h ricks to make it lit properly and then 
sealing the edges of (lie hole with mortar. 
— John PI r D. Blanke, Barrington, III. 



Effective Latch Cor Sliding Door 



This latch automatically locks when the 
door is closed and is unlocked from the 
outside with a key. The latch is made 
from two pieces o£ iron, one of which h 
screwed to the side of the door, while the 
other is pivoted to it by means of a pill, 
the pivot working in a slot cut in the latch 
proper. This is notched at the outer end 




to Jit over a pin in the door casing, while 
the other end is tapered and bent in a 
semicircle to produce a spring, which rests 
on the hent end of tile rigid piece. A lllrtl* 
bier lock, or a common bar lock, is, screwed 
to (he door underneath the pivoted piece, 

and raises it 
above the pm 
when the door 
is unlocked, 
Tn Fig. I, the 
latch is shown 
in locked po- 
sition, while 
Fig, 2 shows 
it unlocked, 
and its Fig. 3, 
the latch is 
p il 1 le d Is a c k , 
the pin sliding 
in the slot in 
the pivot piece, to make the lock ineffec- 
tive.— P, Bac heller, Mt. Vernon, Me, 



CTo prevent drying of cheese, wrap it in 
a soft doth moistened with vinegar, and 
keep it in an earthen jar, leaving the cov- 
er slightly raised. 




Flai-Ip-Ofi Mfoltft, E*l0t:*d ®V« Biff* of Wix-dawi, Sup* 
p-:irl l.ojig Objects oil Outside pi C;r 



Hooka Support Lumber on Closed Car 

Long objects, such as ladders or lum- 
ber. can be carried on the outside of a 
closed car by using hooks such as shown 
here. They are made from lengths ui flat 
iron, bent to the shape shown, and rubber 
lulling is fitted over the upper bend to 
protect the car fitiisli. Each hook is pro- 
si tied with n leather snap and buckle, for 
fastening the load. 



Quadrant from Old Hacksaw Blade 

An efficient quadrant, for holding small 

nlade from a piece 



control rods, is easily 
of a h a c k s a w. 
Dull the points of 
the teeth with a 
file so that they 
will not cut. and 
solder the ends 
to the beads, of 
screws thaL have 
been driven into a 
base and spaced 
so that the blade 
will he bent into a 
half circle. 



cpwruOL ■ROD 
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nr metal backets as in Figs. 2 and 3, flat^ 
metal hooks being used to hold the unit in 
place. A noth e-r method is to suspend the 
hnx with chains as in Fig. -V. Figs. 5, 6 and 
7 show how rectangular boxes are con- 
st ructccL These may he lined with sheet 
metal to prevent decay r but tills is unnec- 
essary if cypress stock is 
used and it is well painted. 
Drainage is provided for by 
holes drilled through the 
bottom or by a in. slot 
between the bottom pieces, 
as shown in Fig. 6. Drain 
openings should be covered 
with bits oi broken pottery 
to prevent loss of SoiL 

One should not as- 
sume ibat any kind oF 
V soil will do, A good 
com b in at i o it is i n d i rated 



ORACTICAL flower 
boxes should not he less 
than 6 in. deep, and, to he iu 
good proportion, the width 
should be somewhat greater 
than the depth. The length 
of a window box should 
3 to, or a few 



-VOCC STD? 



BftACKLi 



tie r i j It a 
inches longer than, the 
silk Also, two or three 
short bo^es look belter 
t h R si one huge box on a 
very large w indow or 
on a porch railing, For 
a permanent mounting, 
the box can Fie screwed 
directly lit the window 
ssll h as in Fig. 1, or it 
may he placed on wood 



CWPIECES, 
fE*M. . 



EPACXETS, 

Z ' y l«H 



Ml itflD, 
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General Cuirin u r-tF-on i f 

fi'fijiBuiar Ft d vr c r 
BeMfHt Diaina?:- Is Es- 
Beratat and h Provided 
by TJriltir. 3 Halts m 
Cuttinj! n Long, ttHTRJW 
Slot in the Bcuun 




fjrren house box shown in 
Figs. 15 anti Ifi rs recom> 
mended, ! l -’ion Id he 
n i idle to lit snug tv itll iti 

i he vv indent* opening, Tin 
i u--; :p I 1:l I ion oi i\ li cl it iric- 
bvntiiig r.],, morn will make 
SilcFa n box a good hotbed 
for growing rare c , peef 
men* from seed. An im- 
portant feature in connection with any 
[lower hux pri -pei pistiiting. The box 
should he i lie same ns, or 13 harmonizing 
color with, either tilt 1 house or rhe trim , 

- I'll:- providing a subdued buckground tor 
the more brilliant flower colors. For ihc 
shaded box. plain periwinkle. Foliage ge 
rftijinms-, English ivy, ferns and Cole List 
for (he sunny side, nsc C c rttiatl re-.-, dnstv 
in i'li'T, Ci'deus, petunias, inn I ■ - i-i -li inari- 
ffolds. J r or best rvsuh -. dir k-e ■' red flira- 
ersi bltoulcj he used against a light-colored 
house amt bright Colour-, again -l a dark or 
neutral background. 



U Dish tnweU will be fresh anil sanitary 
il dried in llte sun. 



in Fig. with a 1-in. layer of pebbles in 
facilitate drainage and to prevent souring, 
li rile box ss large or has slanting Std0S < 
it i- advisable L ■ • In ■AmpU 1 ioi'i h races, as 
shown it: Fig. 9, to prevent the weight of 
the earth from pressing ilu- tvond nut ward. 
Si in pie boxes ran he ornamented 
by using wooden rm nil- . 1 - fac- 
ers. as in Figs. 3 1. 3J and 15. Tri- 
angular boxes, as shown in Fig. 

54, rake less lumber than rectan- 
gular lines, hut in this ruse wire 
braces are necessary to prevent 
lEh- sides from spreading. 

Fur plants of a 
delicate n a Hr re, 7 he 



flat-odcn 

S45 H. width i'.Tfrm 

o r window 
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Cardboard Mailing Tubes Hold Large 
Papers under Desk 




Dfi^inKS a-nd EtLuTfrlTitj Ntitly Filed in M-tilinj; TuL«b 
'L'iikijil i(j U mien id « of £1 Chit 



Several mailing tubes, fastened to t li c 
bottom of a desk between the legs, pro- 
vide a convenient place for filing large pa- 
pers, such as drawing's acul blueprints, A 
large tack at each end of the tube will 

hold it in place, — James Hcmnessy, San 
Francisco, Calif, 



How You Can Do Amusing Stunts 
with Secret Inb 

Invisible ink can be made by dissolving 
cobalt chloride, 1 5 gr„ in water, J/J uz. 
After the chloride has dissolved* add 3 
minims of glycerine. This ink is used with 
an ordinary pen, and when dry, the writ- 
ing can be made visible by holding it in 
front of a lire. Another method is to pre- 
pare a solution of potassium ferrocyanide 
(poison ) in water and lining it aS ink., 
which is made visible by sponging the 
writing with a solution of ferric chloride 
in water. If easier to procure, potassium 
ferric yan id e ( poison 1 may be used as ink. 
In this case, develop the writing with a 
solution of ferrous sulphate. Any of the 
above inks may be mu-rlc free-flowing by 
dissolving a small ouuiiLily 'if gum arable 
111 the water before dissolving the chem- 
icals. The gum should not be Used ttt the 
developing solutions. When paper is 
painted with a solution of ferrous sulphate 
and allowed to dry* writing on it done 



with potassium ferricyanide will be blue. 
Paper n f tbc same kind and appearance 
will show no sign of the writing. To make 
the stunt more baffling, you can take the 
untreated paper on which tire writing was 
attempted and sponge it with water in 
which ferrous sulphate has been dissolved, 
i'he writing will then appear. A method 
of proving that your guest writes back- 
ward consists in going through 1 he Inst 
named procedure except that the potas- 
siuill-ferricyunidc ink must also contain 
gum arable as previously described. After 
the guest has attempted to write unsuc- 
cessfully, take his paper and place it face 
down oil a piece of plain paper, which has 
been previously moistened. While talking 
to distract attention* rub the papers to- 
gether firmly with the palm of the hand 
without letting them slip. This is to trans- 
fer the invisible ink to the damp sheet in 
reverse. Next, turn over the two papers 
and hold the one u itli the transferred ink 
to the light and note that it is hard to 
prove [Iil'li he w T n i. e anything. During the 
laugh at your failure, sponge the sheet 
with the ferrous-sulphate water, which 
w ill make the writing appear in reverse. 
While the guests are looking at the re- 
versed writing, develop the original, and. 
at the first opportunity, substitute it for 
the reversed copy, making sure that vols 
leave a blank piece of paper ill sight and 
get rid of the reversed copy. 



Rubber Lifts for Was Seals 
on Jelly Glasses 

When jelly glares arc sculled with par- 
affin, it is often difficult to remove the wax 
without breaking it into small pieces. To 

overcome this 
trouble, an old 
fruit -jar rub- 
ber can be 
folded, a.nd the 
ends inserted 
in tbc paraffin 
before it hard- 
cos. In this 
n ay, a handle 
is provided 
for lifting tip 
the wax seal 
when the glass is opened,— G. E. Hen- 
drickson* Argyll!, W IS. 




Make this Three-Deck SANDWICH TRAY 




1 > 1 1 r n J three- deck sandwich trays cost 
* '■ comparatively little when 111:1131' front 
brass and china plates. Ho tea are 

drilled Through (Etc; plate-- so they fan be 
slipped aver a brass rod, turpentine amt 
emery powder being used ,as a rutting 
fluid, Piocrs 1 st square liriLss tubing and 
brass washers are used to space the plates. 
The rod k threaded at the upper _ 
C'ln'l, while the other end is riveted C 
and soldered to a, brass disk, oil , 
which the bottom plate rests. \ 
bundle is pixinctl to a round brass 
10: L, which fits the threaded end oi 
tin' rod. The brass should be pol- 
ished and lacquered. 
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Bending Wood with Aid of Heat 




Board Dadi/p tried wiih Water In Cj i l;v Bent When 
Held Close to Fart 



Bending a board to a Curve i s a simple 
matter when the following method is 
used : First build a lire and place the out- 
side of the piece to be Lent toward the 
beat, supporting it with a dip made from 
heavy wire. The nut side ut the wood can 
be determined hy the end grain as- shown 
in the detail- Then, with a paintbrush, 
dampen both sides Of the work with wa- 
ter, repeating the operation evert" 30 sec- 
onds until the wood lias been bent Lo the 
desired shape. 

Clogged Gas Burners Opened 
with Pipe Cleaner 

C o in m o n 
pipe cleaners 
can be used to 
open the tiny 
h o I e s in the 
burners of a n 
oil or gas 
stove w h e n 
t hey b c e o m o 
c logged . T h e 
wire in tfse cleaners stiff enough to he 
pushed through the encrusted holes, and 
tEie fine bristles wipe away any grease ac- 
cumulations. 




Increasing the Profits of Your 
Peach Crop 

A New Hampshire peach grower is get- 
ting more money for his fruit by market- 
ing it a little out of season. Instead of 
buying expensive fertilisers to push his 



crop so as to have peaches a few days be- 
fore his neighbors, lie planted about one 
third of the orchard with pine trees, These 
retard the ripening of the peaches three or 
four weeks, and they also le>>eii the risk 
fii the fruit being destroyed by early 
frosts.'— W. H. Fitts, Haverhill, Mass, 



Repairing Auto-Door Pockets 

Elastic in the side pockets nt automo- 
bile doors often decays after a short pe- 
riod and allows [be pockets to sag, One 
driver repaired them by removing the 1 rub- 
ber and attaching "zippers" such at are 
used on wearing apparel. One edge of the 
zipper is sewed to the door lining and the 
other to the upper edge of the pocket. 



Chain Keeps Tripod from Collapsing 

To keep a cam- 
era tripod from 
collapsing when 
one of the legs i? 
kicked by acci- 
dent, or when the 
tripod is used on 
smooth tile Of 
wooden floors, sol- 
der the ends of 
th rce e-i|ii at lengths 
of chain together 
and thru attach 
the free ends to the tripod legs. If small 
chain is used am! a neat soldering job is 
done, this arrangement will not interfere 
with the folding of the tripod. - 



Keeping Carriage Bolts from Turning 

To keep carriage-bolt heads from turn- 
ing when used in wood, cut a square hole 
in a piece of sheet metal to tit the shoulder 
on the bolt. Bend down the corners of the 

metal and drive 
t li e tn into the 
wood over t!ic 
hole. This method 
applies particular- 
ly when the holts 
are Used in wood 
work ve here fre- 
quent tightening 
and loosening of 
the nuts arc nec- 





essary. 
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PAKT VII —Details of Mast Construction 

MLJKJi the more smipLillciL forms of 
ship-model mavis, tli-e ma«s of die 
“Snverr: Epri " rare carried out in consider- 
able detail it* si inti laic closely live mu 
-fronting c 1i n rn c t e ri --1 i e s ni tin- original, 

I" he same general construction applies 

to hotJi main and foremasts. Sec Fig 73 

The table headed '‘Lower Masts" specifies 
i lie lengths and diameter- mi the two nt 
ward masts, as well ra*- the mizzen, which 
will be treated separately, D caved rn 
tisrd to snake the niiisrs, They may 
chucked in a dr hip res* am: I tapered 
lirst with Coarse arid then line sand- 
paper, as in l'h», 7S, or a block- 
plane can be used to shave the 
ma-rs to an octagonal lapered sec- 
lion. after which they can he round- 
el I by 1 1 an d -sun ■ ] | tap l- r i n pp i ’ li is i to n c, 
the titait heads must he squared off 
at the upper, smaller ends. to- re- 
ceive the t res L let r<y s , crosstreos 
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and cheeks. Fip r 74, details A, B 
and t\ shows the three steps re- 
el it i red 1 0 m a t h e m a?; heads. 
The taper extends dawn ward to 
the trip edge of the t rest let ryes, 
and 1 1] c squared sections below 
this point, have vertical sides. 

.NJex r r he; checks a r e F a 1 1 e tl. 
Those for the sides of tile masts 

are made as in Fig. 71, They can 

lie made with a simple slot for a 
sheave hole, or they may he slight- 
ly thicker to provide a wider slot, 
into which a very thin sheave put- 
ley can lie fitted. Cheeks on the 
forward and after sides arc thin 
wooden strips glued to the masts 
Let ween the side cheeks 1 their 
thickness must not exceed the di- 
ameter of the round mast section 
below. Note detail C. Fig.. 74. 
The sizes of 

trestlctrces (fore 
& n d a f t ) and 
cross 
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(a Lh ware ship si are given with the 
re h [C cl : ve ma -its t o w h : c li t h e y 
rare .-attached. Their lower edges 
an 1 tapered from about half the 
depth, to o n e-<J tiart c r of their 
lengths iron] the ends in w ard. 
Those for the lon er and topmasts 
haw,, the cm?.:-. trees, half-lapped 
into the t rL'il letter i ; topgallant 
and royal cross trees are thinner in 
proportion and rest in notches 
filed into their t rest lei reeS to re- 
ceive them, Sec Fig. ”- r Be sure 
that the center line of the tr-cstlc- 
trei’S is flush with the forward side 
of the mast, to provide a square 
opening for the heel 1 lower end! 
of the mast above. This should 

he a loose fat. as certain rigging 
lines phi si also pass through the 
same opening as the upper toast. 
The top surfaces of trestle and 
cross trees ary flush, or nearly so, 
to seat the tops which, rest upon 
llicm, The upper mast trestle and 
rrosstrees arc glued in place; the 
larger, lower trees should also he 
doweled with bamboo splints to 
in ako 1 li a in in o rc see ti r «, No 
ch cek.s are required on thy upper 
masts, tSieir squared suctions be- 
ing satisfactory for attachment of 
the Lrchtletrecs. We can dispose 
of the m izaen mast liy noting its 
exceptions to the first two. Its 
mas! head is simply '’padded out” 
wi t li rec t :i n gill a r w o o den at rips 
on all 1 i hi r sides, similar to the 
forward check shown at C, Fig. 
74, J u > t below its masthead, a 
sheave skit passes fore and aft: 
through the m&sr it sc It. And, un- 
like the other two mans, the niiz- 
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in.'ii is not wouhlecl, Kete’renee to Figs. “0 
an l! 73 shows the method mid Local Lotts ol 
the wookLirtgs on the bowsprit, fore and 
mas ll n I ii -a . S [ a n ufael uws' n u 11 'be rs vary 
tor t Es 1 same d iatnel it Lim n lino used for 
w ( ■ okti [i g-. I [ ■ i v v lt, t lit* t; * >ttc c L (1 tain <? 1 , e r 
is ilia' "li tcli ".ill ■la-’, eh only ihrotigli a 
"So. (fi drilled hole, lleeswax is rubbed Oil 
the late before turning it on the mast, 
after which the woold-mg-. arc covered 
with a c I sail 11 g of dunned orange shell nr. 

The masthead caps are all made similar 
to that fur tile :>|n - 1 sail Ln|nlias(, E'ig. ~U. 
Tin- ir re - p. rt .vr sizes are given in the mast 
t aides. The smaller Cays £i>r the Upper 
masts may be made from several. S 1 1 i c k - 
nesses OL mate films wtiud ghii'd together 
and --a m | e rl to 1 he correct t lin k ness, This 
prevents them from split ling. Also, make 
these Caps about donblr- length at is I width, 
drill holes through them to take ill fir 
mast beads and. upper masts, and glue in 
place. When dry, liu-y can he filed ami 
sanded down to size on the mast. As 
shown in Fig. 75, the lower, mp anil top- 
gallant ma^t caps are lit Hr] at their itir- 
ward ends, on both sides, wiLb small wire 
eyes. The rural caps neril nr>i he so fitted. 
In the ‘■tail maid eyes, mily, of the lower 
and topmast caps, single block' arc hnn". 
Their ske> for (he three vrui-a 
assemblies are given in Fig, 

73, Tile diameter^ arid dr pi b s 
of nil lops, given in thy nta>L 
Lal'lei, life made similar to the 
spri[-ail top, Fig. (/>, with ibe 
excel ui oil oi the number .if 
b 1 d es 10 r rl c a rl e y l: s t r u p s, 
which w ill lie given later when 
tiny are rig 

Cfular bide in the hnlnnn of 
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each top (except the sprit sail fop) is 
wider than its fore-and-aft dimension. 
It should extend outboard beyond t lie 
outside of thetrestlctreef, 
to provide a free slot — — 

about as wide as hall the 
treatlotrce thickness, 
throng h w h i c h t h e 
shrouds will be rove later. 

The tower masts are 
sanded to an easy sliding 
Ht in the mast holes, the 
c lea ra nee permitting a 
slight sidc-to-s Edo adjust- 
merit 

r>etails of the bowsprit 
mait are given iti Figs. 76 
to fill. Rig T lie slirpuds be- 
fore permanently install- 
ing the bowsprit on <he 
model, Six three-hole, y%- 
in. black deader e « are re- 
qilir;tl. Fig. -80 shows how 
to attach tlie shrouds to 
the upper dead eyes. The 
wire strops for the lower 
dead eyes must pass 
through the floor of the 
top and provide an eye 
for the puttock shrouds 
below. The shrouds are 
paired, those to starboard 
going on first. The odd 
th ird shroud is simply 
turned once around the 
masthead anti seized to 
the paired shrouds on 
both sides. See Fig. 78. 

Note also, that the center 
strand of the lanyard be- 
tween tipper and lower 
dead eyes is longest. Fig, 

76 shows how gammon- 
i ngs on an actual ship 
may be simulated, the 



slots through the stem alining 
with the gammoning lines above. 
Three wooden cleats are glued to 
prevent the upper gammoning 
lines from slipping aft. The bow- 
sprit 13 filled and doweled to the 
beak head grating so that it ap- 
pears to pass into the hull. The 
gammoning lines are then wedged 
into their slots and the whole is 
glued in position. Be sure not to 
spring the bowsprit downward by 
having the gammoning too tight 
as only a firm, easy strain is re- 
quired. 
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Playground Slide Keeps Children at Home 




Set up til the backyard, this slide will 
Citable your children to entertain them- 
selves- and their friends at home, 1 he slide 
consists of two sections, hinged togetEaer, 
anti should he made of quarter-sawed oak, 
which is less likely to splinter than pla in 
sawed woods. Maple or lurch may he used, 
hut all open-grain woods should lie avoid- 
ed. Also the grain of the hoards used ill 
the chute part should point downward to 
avoid any possibility of injury from seiIsh- 
ters. The chute, handrails and all Other 
parts, with which the children are likely 
to conic In contact, should tic well sanded 
and given at least two coats oi spar var- 
nish every year to protect the wood. 



neath the projecting fort. This leaves the 
trigger mechanism free so that the trap 
can lie set. 



Soldering-Iron Holder from. Piston 

A soldering-iron holder and a llux con- 
tainer can he made by cutting an old pis- 
ton in two through the center of the 
wrist Eli n hole. The shank of the iron is laid 
in the remaining 
portion of the 
wristpin holes as 
shown, and In this 
position it is not 
easily knocked off 
the holder, 





Safety Device for S-Ctting Eat Traps 

This simple device will keep a rat trap 
from bring accidentally sprung or catch- 
ing your fingers while setting it. It may 
he made from 
three pieces of 
lath nailed to- 
get her as 
shown. In use, 
the trap is 
npen c d a ft d 
placed on the 
board with the 
snap hold 1>e- 



WaterproofTiig Solution, for Boots 

You can waterproof boots without in- 
jury to the leather by applying several 
coats of a solution consisting of turpen- 
tine, neat's -foot oil and vulcanizing rub- 
ber, Rub each application well into the 
leather with a cloth, allowing about 
hours between coats, The solution is made 
by Cutting the rubber into small pieces, 
which are left in a jar of turpentine until 
dissolved. About 2 in. of dissolved rubber 
in the bottom of flic container wilt do. To 
this solution add 4- oz. of tEic oil. 
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Vctialiur. cf T : k I: L Wiic in Thii Alim: CausM, Horn 
to K]i;w ind H-t^iJIiuhLi to Flicker 



Sensitive Burglar Alarm for Your Car 

Monuletl inside a car near the top, tins 
sensitive alarm will cause the lights to 
flicker and the horn to blow at the slight- 
est movement of the car body, Three met- 
al bracket^ are mounted on a piece of 
bakelhe, one at each cm] and die third 
near the center, The two end b rackets 
support ,1 small tv ire that rims through a 
hole in the third bracket. A tension spring 
holds the wire light and the slightest 
movement causes it to vibrate against the 
sides of the hole in the Center bracket, 



which closes- the electrical circuit, The 
lower and center brackets are wired in the 
horn and hradliglit circuits, as shown in 
the lower detail, A switch should he pro- 
vided to cut out the alarm when riot in use. 



Film-Pack Holder Altered 
for Smaller Films 

You can reduce the cost oi photograph- 
ic films by adapting the film-pack holder 
of your camera to take a smaller pack, 
Make a small wooden frame, the outside 
of which should he the exact sijte of the 
smaller pack that is to be used. Stain the 
frame black and glue some thin black felt 
to the inside so that the pack vs- ill fit snug- 
ly to keep out light. The top of the frame 
should, of course, he slightly thinner than 
the other sides. 



C -Clamps Used as Grinder Guards 

Clamped to 
the work rest 
on each side 
of an emery 
wheel, two C- 
clauips make 
good guards 
to keep the 
work from 
slipping off the edge of the face, when 
grinding small pieces such as pins and 
screws. The guards permit the entire sur- 
face of the wheel to be used, as shown, 
and help to prevent the center from be- 
ing grooved. 





Craftmats and Blueprints on 

“SOVEREIGN OF THE SEAS" 



A Craftmat of the stem and lower- 
hull carvings will be sent upon receipt 
of 50 cent;?, Craftmat No, 2, of the 
carvings to go on sides of Upper 
works, 35 cents. Seven blueprints on 
the “Sovereign” arc available for $1. 25, 
A free list of 380 practical projects 
will be sent upon request. Also, a sam- 
ple print with forty illustrations of fin- 
ished projects available for ID cents, 
Address Blueprint Department. 
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Caring for Ink Rollers 

Press operators \v tit find that alter clean- 
ing rollers with gasoline or benzine, it i> 
a good idea to wash them with soap and 
warm wafer, which removes the glazed 
coating formed by tire gasoline. This pro- 
cedure is highly recommended when 
changing from a dark to a lighter ink. To 
prevent rollers front becoming llat-SUt- 
faced or dust-eaten, store them in a cabi- 
net, which is easily made from the ship- 
ping case in which they coin&— T, K. Rice, 
Walla Walla, Wash, 



Curving Ship mod el Decks with Steam 

Slightly curved decks, made by Steam- 
ing a thin board, give shipmoelels a realis- 
tic effect. First groove or score a thill 
deck piece tu represent planking, which 
can he done with a V-dikel or sharp- 
pointed nail. T licit suspend the piece, 
planking side down, above a kettle of boil- 
ing water. The rising steam will cause 
the edges of the piece Lu warp upward and 
produce a curve. After the desired sli.ape 

has been ob- 
tained, remove 
tli e work a n d 
allow it to dry 
for about 5 
minutes, after 
which it is 
glued tn place. 
The raised li- 
bers caused by 
Steaming can 
be a mouthed 
down with tine 
sandpaper af- 
ter Lite glue 
lias dried. 



Reading Gas and Electric Meters 

Gas and electric meters arc easily [-cad 
once they are understood. The dials on a 
gas meter, shown in the upper detail, arc 
pointing at the figures 3, 5 and zero, reg- 
istering 35.000. Supposing the last read- 
ing Oil your gas bill was 30,500, the differ- 
ence represents the gas consumption for 
the month, or 4,500 cm ft. One revolution 
of the small dial at tile top Indicates Lliat 
I cu. ft. of gas has passed through the 
PUCtCT. With tltis dial you can deter mine 





Y on Can E-n-iLy Learn Id Read Gas ami Electric Meiers 
[(> Dtit, HfiiRti liit Ainvimt of Canrsuraptiun 



(be amount of gas used by a given appli- 
ance, nr if a leak Is suspected, it can be 
verified by watching the dial. An electric 
meter is also easy to read, the consump- 
tion being given in actual figures. This 13 
read on the three dials to tEic left, the oth- 
er h being used for test purposes only, lo 
the lower detail the meter is registering 
501 kilowatt-hours. If (he last reading on 
vour bill was 404 kilowatt -hours, you will 
find the amount of electricity consumed, 
97 kilowatt-hours, by subtraction. 



Notched Box Covers Poisoned 
Rat Food 

To prevent chickens and antmak from 
eating poisoned food prepared for rats and 
mice, tile poisoned’ food container can be 
covered with a wooden box, ni which the 
edges have been notched as illustrated. 
The notches should be cut ill all four sides 
of tile box SO that the rodents will have 
easy access to the bail. Li the poison is 
tti i x e t! as a 
fluid or it is 
anchored so it 
cannot lie car- 
r E u d a w r a y 
from u r d e r 
the box, there 
will be little 
danger to oth- 
er animals in 
the place. 
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ICTURE PUZZLES 



By FLOYD M. MIX 



You Can E-.iv Celcred 
Prints £■. :-r Pictur* 



UbC 5 >ior t- H ■ ■:-! It 
Efi i.sh ii.i Sprue 
Thin Film oi 
Cncin □ 1 U t 

Jvu^ily i:ti '/(.-In. 

Three-Ply Bin 
v, I Panel 



Apply Prim! !o Glue- 
Covered ] J lywr: 0 :l, Trirnii 
and Hut) with C l*i n 
Cloth from 1,he Center 
toward the Sides Until 
the EritLre- Surface Is 
Perfectly Flat 



P-ywtliEicd Casein trill's la Mi Kid In C-alil 
Water, According to ]h.ttnioiloi 3 ft c-n the 

Pickier, Brine C-irriiil is Eliminate AH 
Lumps. Wh^h Ml^ht £st ur.iirr the Print 
fmd Oiotii: Bliiten: Sp-read Out tl=0 Glut in 
a Thin Ever. Film uririi Sironff Even SLrokei 
oF the Brush aud Wakt Sure That Every 
Spot Ek Covered without AlU'winj; the t=Liio 
to Kim Over the EiJrcjI: in. Five Minutes, 
Whtn the GLijrt Hju Bcce-me Tacky c- Semi- 
dry. the Print Is Applied ImmmlLaLcSy after 
□ sing the Brush-; It Should Bt Cleaned of 
AIL Tificea of Glue,. Which Is Dor e by 
Washing Thoroughly in a Struct* Stoliltlen 
or Ordinary W-asbUiK FCrv*d4r fthd Water, 
AFter Which It Eu HsispwI wUlt Clear. Watte 



N itvtl and Personal 
Tenches Can Be Added 1* 
PLeture pbs±tea by Cut- 
ring Out Appropriate Lrf- 
1er;nir and Periiens;. to Go 
Ttih. Klr-it Afiply the Pic* 
ture to the Plywood -with 
Casein Glut, as Bhovin its 
tha Flint 06 Abtivi, aud 
Then Attach SliLps eE 
Plain Peper TTio.t CnMjf 
i hi- DbhEbmU) with Kj-sbcr 

Cement, Which Will En- 
able Removal of the Paper 
PErrrs after 3v*inp Out 
the l 3 u±i]c, Hit Shown in 
the Circular Detail 



fa t-J Mf tv fib ;• 0 * 



r CAiEIN 
GLUE 

RUBSf r 
iE.h'ENT 



BAtSWUCEj E-ANCL 



To He l-d a Deaid n Oh rhe Picture TcmpoiStily. Apply 
Rub'll rr Cement SparinjcLy la Bath Canute ling Surfaces, 
Sp-read tl Evenly, Allow the Cement to Dry far a Min- 
ute or So. and Thun l J =eia the Coated SiitEacc 3 TogeiJwj 




Photos of Vour Fi ifiL-.il-. t>r Youi-celf hi Wo^k c 
May Ec- S-.ibii ini Leri (or Cfllorid hint) 
an ihe Pkture Ptnlss 



ft il [jh-fspi-nl Motor Driven 
SeiE-ISs-aw. FirifiiL willi a Src- 
cial Fine-Tooth Blade That 
A.:rt|?li* Cle-i r:i?ux liil- 
Llbleii YOI. 1.0 Cue O.l "114 
Futile a Easily. L( ivinu 
Smooth Edgm UrllTWUt Teuf- 

-iijj lb: Paper 



for FUN and PROFIT 



[ ■: tur li :. ki:l-: l J ivu'i. n! S 1 l:K.rles l 
W2ili : . W : i ■: 1 '. A iicmbLed. Cau 
loj.i'l: i '.■ fit Picked tip irons 
the Table. An Madr by First 
S-twinp Oirt Str ill's across the- 
I.L-!:L:Lh ill ! Tin- ,h. : i:hh ihn 

Width. Ktipxi? ilw AiumUr 
TugH iliOr While Sawing: ihc 
Dei ail Above Shows, the Keih- 
.ici Fallowed in Miking ike 
ejni-j. 5a That Each Fitco In-> 

Ltir loi.kK w-LtJi the 1 Adj-j-f-mt 

O r i i- , on Three 'if Fou Skle* 



A 



I fees J- h pimple Mrihad nf Efand- 
Pim-duni! Picture Futile* Oiit of Card- 
feuMlrd IiiHUtlsI of PlywOOd. fur Thb*fl 
Whi> Hhl'i- rJ:.i ScroL1?nnr; ■LiLil:: e I l<; 
Picture- to ibt Cardboard and Drive .a 
M vini Strip. W clj-Shirperieii and 13c:it 
1 h Shown Below, through I he W orb. 
U si on .i 1 1 nTD me r and , L I ,.i tlwaixi 
! ! ! 's is : or JSi-llcr H,lii: ( Chi: jl Lki^e 
Vrw. at the Fr-c'isiire Can Ec Applied 
Slowly mil L-.- enly La Make ii Crm Cue 
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SItyisglit in E«f arid "I'rflpdoer Ln C (riiitie, Opened, by 
hiop-E-, Quickly VuillMjic Attic 



Simple Method of Ventilating Attic 
from Kitchen 

By installing a skylight in the roof and 
a grill’ covered trapdoor in the ceiling, you 
cun provide a simple means of ventilating 
your attic. The drawing illustrates bow 
this Catl be clone by opening tlie skylight 
and trapdoor from your kilclien gimulta- 
neou.sly liy means of a rope and pulleys. 
In lilt;; way, a draft is created which quick- 
ly changes the air in the attic, This is 
especially handy in sum met to help cool 
(he rooms below, — E. Raymond, Mew Bed* 
ford, Mass, 



Phonograph Spring Clarnpg Ash Tray 
to Chair Arm 

Ash frays 
C a n he fa s- 
tened to chair 
arms by using 
a piece of a 
p h o nograph 
spring. The 
cent nr of the 
Spring is an- 
il e a 1 e d and 
drilled for a 
paper clip Of 
a rivet with 
which the tray 
is attached., 



and the ends arc bent slightly outward so 
they will not tear the chair covering, TSie 
clamp will grip the anil HO that the tray 
cannot be accidentalK knocked off. 



Cure for Noisy Water Pipes 

Noise in water pipes is sometimes caused 
by fluctuating: pressure in the city mains, 
and h as but one local cure. Remove a sec-’ 
lion of pipe, about 2 ft. lung. Thread the 
two ends, of che remaining pipe and attach 
llOSC couplings to them. Then take a 
length of high-grade garden hose of the 
proper sikc and substitute iL for the pipe 
removed hy attaching it to (he couplings. 
This IV 51 1 eliminate the water hammer and 
wilt East for several years. 



Ruling Pen Used to Stripe Car 

A pen type of drawing compass can be 
used effectively for striping the body of a 
car. Solder a small buckshot to tin; point 
that is usually used a* the center. To do 
this, hend the point so that tin* tip fares 
the opposite leg of the pen. Lay a piece of 
wet blot ring paper on the pen leg, hold the 
buckshot in place on the paper and press 
the point into the lead. Then, holding the 
lead a gainst 
the blotting 
paper fo the 
shot cannot 
slip olf. solder 
the point to 
the s h ( 1 1 by 
running the 
solder d o w n 
the steel point. 

The wet hlot- 
t r n g paper 
keeps the shot 
from melting, 

W hen us i Tl g 
the pen, the 
hinge should be tightened as much as pos- 
sible, As the straightness nf the stripe de- 
pends on the straightness of rlic molding, 
which is used as a guide, he sure no bumps 
of rust or paint arc in alio way. Lacquer 
can be used for striping, but it softens the 
undercoats and cannot be readily w iped off 
ii a mistake is made, and for this reason, it 
is licst to use a last-dry lug enamel of the 
desired color. 
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Rubhcr Cement for Wallpaper 

When wallpaper has el tendency of con- 
stantly coming; loose near radiators or on 
wall space over a chimney, the paper can 
lie made to stick by fastening it with rub- 
ber cement The cement is diluted with 
benzine until its consistency is quite thin 
and k is then spread over the wall and the 
surface of the paper without using much 
care if it laps over, After applying the ce- 
ment allow it to dry until tacky, and then 
press the paper (irmly on the wait. When 
dry, the cement that may have run out- 
side the edges can he removed by rubbing 1 
it with 3 e Lot Ei. — H. L. Gilbert, Chicago, 



Balsa Clamp Made from a Cork 

A clamp that 
will hold thin strips 
of balsa against a 
stiff back, for 
sanding ami trirn- 
m i ng, is quickly 
made from a cork. 
It is split in half 
a n d n 0 1 c El e d to 
take a heavy rub- 
b e r b a u d w i, t h 
which it is attached to tire work. "The cork 
is suit arid will not mar tile surface of the 
wood. 



Making a Temporary Dark Room 

If photographic developing and finish- 
ing must 1>C done in a room that cannot tie 
permanently darkened, fit the windows 
with extra screen frames covered on both 
sides with heavy building paper. The 
frames should fit snugly and tEie paper on 
the outer side should overlap the window 
casing, 

Anti-Skids for the Iron Holder 

To keep a metal stand for an electric 
iron fi'om slipping at! the ironing hoard, 
insert small corks in the holes found in 
the bottom of 
holders of this 
type. The friction 
between the board 
a ti d the corks 
keeps t he stand 
from sliding. 






S* 



Lcnjftlui of OirJcn Hyer Slii'jicd OT-cr §winir Roe* 

PlDlKt CbticE'y HflC-d-J. 

Hose on Swing Protects Hands 

Slipped over tEm rope bf a swing as 
shown, two lengths of garden hose will 
protect a c Enid's hands from chafing, The 
hose should be long enough to extend 2 
or .1 it. above lEie swing seat.— Altamont 
Cole, Ccntordalc, R. I. 



Half Flowerpots Beautify Walls 

Rare walls and un- 
sightly corners can he 
beautified by growing 
(lowers in half flower- 
pots, which are wired 
to a hoard and hung 
in position Lis shown. 

The pots arc sawed in 
half with an ordinary 
b a n tl s a w , beg i n n i n g 
the cut at the bottom 
to pre vc at chi p p i n g* 

OLtl stumps and other objects may be 
made into gardens by hanging around 
them several such pots with flowers. 



Keeping Chamois Skins Pliable 

After using chamois skins for washing 
windows and automobiles they should he 
rinsed and left in a InEckct of clear water. 
By this treatment the skins will last lung- 
er and always, be soft, If the skins arc not 
used frequently., put fresEi water on them 
occasionally. 
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nition system, while others nre very quiet 
and satisfactory. 

To this .irtidc is described a -cl i in T ixfitor 
designed for those who wish to assemble 
their awn unit at minimum cost, The spe- 
cial relays, vibrator and other parts form 
1 he compact unit shown in Fig. 1. This 
metal Container is 7y& in. Inn FT, ft in, deep 
and 2j4 in, high. Shielded in this manner, 
r.f. interference is avoid- 
ed, and the various parts 
are well protect eft. 

F i ft u r e 2 ffives the 
si in pi i tied lay oti I and 
wiring diagram and 
shows the parts in their 
relative positions within 
flic container. The au- 
tomatic relay operates 
when the an to receiver 
is turned on. Thofj-vnh 
battery current is fed to 
the vibrator, and its piil- 
sn ting-cur rent output 
goes to the primary of 
the power transformer. 
Th e h igh voltage a. c. 
current from this trans- 
former is then used and 
rectified, by the recti licr 
lube, in the same man- 
ner as the nscial Bl-elim- 
i n at nr nr a,C. jr ower 
unit, T h is em all reel i li er 
tube changes the cur- 
rent into d.c., which 



: Gitage. 



T TNT. IKE the ordinary B -eliminator, 
^ that Operates from a 110-vaSt u.c. 
house-lighting line, the eliminator for an 
auto receiver must depend on the 6-volt 
ear battery for its supply, ( his means that 
some method is necessary for changing 
the d.C. storage- battery ■current into some- 
thing approaching alternating current, 
which can be steppeil up to high 
finer thr- n.r, current i • 
ntad e a va Iht blc, 1 he e li m - 
inn tor design is q u i te 
Simple, Tests during the 
past few room hs have 
shown that some (if tile 
B-ba 1 1 cry cliininaiors. 
dr-;igncd for use in tarty 
ar|i l muses to those al- 
t early present in the ig- 








passes through llie output filter and chaise 
assembly. 

An automatic load -delay relay gives lull 
protect km to she rectifier tube and the vi- 
I rator, dr "imemipUT." 1 1 h, purpose is Co 
place acros-5 flic lrans former a dummy 
load, similar tu that of a radio receiver, 
until the set tubes have rcachetS their nor- 
mal temperature and have placed 1 he ac- 
tual load un ilte unit, When t ! . i ^ trikes 
place, die r< lay, which is in series with Liu 
output, opens- arid removes the < I util my 
load from the transformer. 

The filter condenser unit, Ci, is an elcc- 



Fi&3 



rectifier tubes make possible even greater 
efficiency in litis type of auto-radio B- 



t roly tie type consisting of two 8-rufiL sec- 
tions ; Ca a > 02*mfd. buffer condenser; Ca, 
a 5-nifd. by-pass, condenser, mid Ct a 10- 
mfd. by-pass condenser. Tilt vollage- 
di rider resistors, Ri and Ra. arc 20,fi00 ami 
75.-000 ohms respectively. This eliminator 
will produce 35 mi II Lamp, at ISO volts from 
a 6-volt storage battery' with a drain of 
approximately only 2 amp. Recent devel- 
opments in small full-ware mercury -vapor 



eli til in At Or with very Little change ill Lhe 
wiring. 

As for flic installation of the eliminator, 
it ina}- be placed in a tiy of the small spaces 
indicated in Fig, 3. I hc connections from 
the eliminator to the receiver arid car bat- 
tery are shown in Fig. 4. Sonic makes nt 
ears have the negative side ol the battery 
connected to ground on the frame, while 
(IjJntiulimi to Sf'iier 1EGA) 
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at lower right, The sketch at the left 
shows the connections. Terminal G goes 
to the receiver ground post. In order to 
meet the antenna requirements of all re- 
ceivers, it is necessary to try both lends, 
Ai and Ac, on the set antenna post lo de- 
termine the best position. Lead As is best 
lor short -urn vc receivers. Three more of 
these set transformers, to serve other re- 
ceivers, may be connected by continuing 
the same type of down-lead cable to the 
posts marked SHD and ANT on each 
transformer. Or. if preferred, separate 
down leads may be run direct. 
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Hint for Battery-Receiver Owners 

Continuous squeak hi battery- opera ted 
receivers ate often noticed when a new 
detector tube is inserted. This squeal may 
be stopped if the detector-plate voltage is 
slightly reduced, li 6 ~\A volts are speci- 
fied, start wit Si 4a volts for a Test, 
and readjust the detector for best 
vo Itti lie on a distant station. Indi- 
vidual tubes vary as to the amount 
of B- battery required for clearest 
reception and best cEi stance. This 
readjustment of plate voltage may 
also be applied to the r.f. ampli- 
fier stages. 

2 yw 



Vest-Pocket Resistance Indicator 



Filtered Antenna for One qr More 
Receivers 



A noise-reducing antenna system is eas- 
ily installed and enables the owner of an 
apartment building to serve as many as 
four tenants from a single antenna. The 
parts necessary for the single-set installa- 
tion, shown in the sketch and photo, con- 
sist of the antenna transformer, shown 
above, arid the set transformer, below, to- 
gether with a shielded down lead. No 
tools other than an ordinary screwdriver 
are required. The dome-shaped metal cast- 
ing Cun tains the antenna down-lead im- 
pedance-matcbing unit. The connections 
R and G are for the receiver down lead 
and its grounded tnelal sheath. The set 
transformer is fastened by a single screw 
to the inside of the radio cabinet, as show' it 



This calibrated resistance indi- 
cator enables; the experimenter to 
determine quickly I lie necessary value of 
resistance required lor any purpose in the 
circuit. It may also be used as a tempo- 
rary voltage divider for tapping off fixed 
voltages from a power supply. When nec- 
essary to replace a defective or btitned- 
OUt resistor, tile indicator will immediate- 
(C.'inEmmL fij 51:1,1c LISA} 




This T<af« WHS Sliow 
H -t ij .J J r td VO'iie lor 
Any Resistor 
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A tiling, PLani* Hinge HVinJj' 
ior Coivlr'.iC'iiiii Me-inl V.'- 
n-ivirr Cabmens; Whii; Ad- 
i -is tins' Screw in Fie. 1, Br- 
j.- w . Will liu ’.oilier Tiki Up 
,4 l.i-rk Ln JJc iirti-DinE Cable. a 
Fide STay On Drilled neiio 
O " l e r Edged |J> r la m ( o 
Mourn a TtniLfiPi Spring, as, 
SkiCwn :n I'i^a. 1 and 3 



r HOa-E 
Tr*t i nx.r 
or r:*;i 



P^onogriplL He edit- Sel- 
dered id Ldpe of Ml'L: I 
I ).:iLiii[ ,|; m in Old Uu.iii- 
pkaeig -a Reproduce Pho- 
r.ograph. Records- rhr:>:.>u:h 
A:. slip Artniliii^r H‘ul>hCC 
Bands E [old Pick-Up to 
Arm 
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C.Vll.llLl.Ju^. 

-Cm lr. ~ U W.J i 
c r ; ilie I 
litllit. Point 
Left. Wond 
iiN'r Fan for] 
low. Old I .h.ll 
la fabi-o-iK'lJ 
Tuning Seal 
sera Tfiai f 
PoipJ- 
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Afc-a™. Protective First- in K-P-asL 
li vi Load Is Easily Replaced iE 

Maonreil (iC'iLml in Kale- 

lire- Frrnir Panel ot Receiver cr 
Tef.t Sot; Left, a Pedal Panel Is 
Placed below ihi- Aluminum Pnd 
Ki.iLki- 3 Ln This li Kperimental 
Skari-Wive Sm-ivi r for Added 
SdiieLduig a.n-.l to Prcieei Under- 
•Oh-Ht-sai Wiring; Sub- Panel Erack- 
gi k Ac. 2 11 ., I ai. High J Kulihi.r Fei-I 
under Carriers Protect Tittle 
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H-trcTicd Screwdriver la 
U«ii|il F(:t Lopping W:ire 
nrnund imall Serserews 
r Are OEten Lac-util 
ill Diflicil]! HmiK-anr tir- 
iJct Receiver Chissu ziu| 
in Khu !i!-r : | Radio Slap os 
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Ci-I,i!dii SJiicL-d b-rJiiniif Control Knoba Protecrs Panel 
J>uin Finger ji*U Stfiiellcti 



Protecting Radio Panelg 

Polished-wood radio panels soon show 
scratches and scars around the various 
control knobs. This may be prevented l>y 
mounting a sheet nt transparent CEilluloid 
under them as shown in the jiEioto. The 
knobs arc removed and a piece of paper, 
pressed over the projecting shafts, will 
provides template for cutting the lid os in 
the shield. The edges are trimmed to suit- 
aide sit ape, after which the shield is 
mounted and the knobs replaced. 







Tuning AC, Short-Wave Receivers 

Fluctuating Hue voltage often prevents 
the owner of a short-wave receiver, or 
converter, from tuning iti and holding 
faint signals from foreign stations. If a 
S* regenerative detector is employed, it is 
suicl .lv pushed to the limit and at t I t is 
point it will spill over and go into oscilla- 
tion unless a steady voltage supply in 
’■■■ maintained. Line- voltage fluctuations can 
he avoided by the use of a self-adjusting 
Idle— t-CUUroh or amperite, inserted in one 
lead of the power cord to the set. This 
regulates the voltage to the transformer. 



CBIueprints covering radio construction 
articles in past issues can be obtained for 
25 tents each? when material lists arc not 
included in the articles, these are avail- 
able without charge upon receipt of re- 
turn postage. 



Pepping Up Old Battery- Set Tubes 

Tubes of the 201 A type, (hat have been 
Lll service for sonic time, may be rejuve- 
nated by a simple method that does not 
require the use of a booster. All that is 
necessary is a standard four-prong tube 
socket and a 22]^ -volt R-battcry. This 
battery is connected to tlse filament posts, 
of the socket, and the lube is inserted and 
left for 45 seconds, k is then removed and 
placed in tEie receiver from which the reg- 
ular B -batteries have been disconnected. 
The receiver li lament rheostat is then 
turned full on for EH minutes without the 
plate voltage. Tubes boosted in this man- 
tier will often give good service for sev- 
eral months. 



Adding a Remote Speaker 



A magnetic speaker, for use in an ad- 
joining room, may be easily added to your 
receiver without disturbing the set wiring. 
The extra .speaker may be turned on or 
off, or o permed in conjunction with the 
set speaker as desired, Lampcord may he 
used to connect the distant speaker to a 
( Comt r mol to ['age till A J 
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for the. Small Shop 



'T' H I S sis cul i«g inn chine. assem- 
1 hie ii iron - ■ I : mr . • a I “ 

1l U 11 gc i - . i 1 1 1 a tci : ;■ li - t if 

Va -in. steel sli ib 1 t i n g r Four iron 

pulley-. I , • " I i . , I :■ 1 1 - 

easily set i |i i ■ 1 1 1 ■ li ;i se m ■ tl L 
Workshop, [i l.i-' T - abrasive 
belts. m- Fine ;mrl r c eparw. and 
cats be ii i-il i - ii uumer • i> 1 - ■ irn- 
ishing i ■ ! i ;■ -l i 1 ■ ' - isi ireMlj arl 
gulill* ■ ■■ ll. 1 "i !. i Ii. I Ii ■ <■ i 
nf rlic i i l j 1 1 Ic.lvl :-, a smooth Inn Sli 
with 1 1 > fcli i ■ . ;u'nt ' k>st in p > ■ i 

ta nt ot i I. harp, I'-.i ii '•'!■ ■ ; - mid 
corner- ot: n|ii; ■ <■ • : • ■ " aim u 1 ■ r 
work. I ' i i r i 1 1 'i m l I 1 1 ■ - i r 

tile ifili!" til pi I r, :ilc ao, III. Ill- sur- 
face plate:- arl using special ' r:l - 
slve be ' : 1 Lie i :. . hi ti c im.y te 

used 1 1 1 r ■■ afii u i i ■ ■ hi . • 1 rule 

grin [tint; m pc ml i i • on meted. 

! ii i al lie, i lie ’ i ll i' it i - bed 
to ha' ■■ tlj i hell - .i i baud • that 

the pulley-- on he prop placet I 
and alined. IS cits ol any size can 
be obtained horn mail n fad un rs of ahm- 
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on flic table Top between ilu- bells anti iL 



sives and similar materials. As can 1>e seen 
from the illustration, the machine is set 
up in the basement or in any room where 
the celling is sufficiently rigid to Carry th-e 
tipper pulley assembly, which is hulled di- 
rectly to the joists. The work table is 
made up oi hardwood, slotted to take 1 lu- 
be! ts a nd perm it t h d r rent o va 1. 1 ' he leg? are 
carefully anchored to the door so that the 
pulleys aline properly. The adjustable 
hanger? provide a means of tensioning and 
tracking the belts. The motor is mounted 



drives tile lower- shaft assembly with a -- 
in. Hat leather belt. The speed of the low- 
er shaft should mu exceed l.itfUi r.p.m. 
Dimensions ot the machine cart be altered 
lo suit 1 he location, and the belt nr pulley 
‘-■i e s , loO, nre varksble. Alsu, the backing 
pieces of hardwood can he marie with 
fill i e r a h.' o ft v i? v, eo i sen ve r or ll a t - ur fa ce 1 n 
adapt them to work of any form, as the 
belt w ill conform to any o£ these surfaces, 
when the work is pressed against it. Only 
light pressure is Used in sanding as the 
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high speed of the lie Us causes the abrasive 
to cut very fast. A kHip- motor is suit - 
able tor lighter ivark but for continuous, 
operation on heavier work either a Yx or 
1-hp. motor should he used. I t a molar of 
either of the latter sines is used, special 
wiring is necessary us it Is not safe to 
tli row such a heavy toad directly on lIic 
house- lighting circuit, 

.Xmv for tile sanding disk : You will need 
a Y\ or J^-bp. hall -hearing motor, an R-in. 
sanding disk, a lew pieces of Hat iron and 
angle Iron besides a metal plate lfv or tR 
in. ^4|uarc. Due to the horizontal position 
of the disk, the machine is adapted to a 
greater variety of operations than the or- 
dinary type having a vertical grinding 
surl'acCr Various guides and fences for 
special work are easily attached to the 
metal table. In addition to surfacing work- 
on small parts of either meta! or wood, 
tile machine is particularly useful in sharp- 
ening crlgo tools. With a sheet of fine em- 
ery cloth glued to the disk it is possible to 
produce fill edge on plane irons, chisels 
and similar tools obtainable irt no Other 
way. Tire blade may be held at the cor- 
rect bevel and the edge is then automati- 
cally ground square across a necessity if 
the cool ls to work properly. Tile base is 



made of angle iron with flat-iron braces to 
make it sufficiently rigid. The table is cut 
out to receive about one- ha EE of llLv disk, 
and the table is bolted to the angle-iron 
frame with flat -head cap screws. 

When mounting tEm motor, see tEsat the 
surface of the disk is flush with the top of 
the table. This may he done accurately 
by clamping a straightedge to the table 
top. The added thickness of the abrasive 
disk brings the grinding surface above the 
table sufficiently to engage the work. 
Grinding is always done between the cen- 
ter and the edge of tEie disk. Work to be 
surfaced should never cover more lEtait 
half of the disk as tbu cutting action in 
two directions will leave scratches. The 
grinding pressure should always be light, 
to avoid scratching and burning. 



Cutting Drill Rod and Tool Steel 
with Hacksaw 

A saving i n time and blades will result 
if you use a Cutting oil when Sawing tool 
steel or drill rod with a hand hacksaw. 
The blade should Fie drawn its full length 
across the material being cut. With prop- 
er handling of the saw, one blade should 
cut 12 to 1 5 pieces of 1-in. drill rod,— 
Emery F, Bull, Chicago. 



I ntcrehn ngca hie Heads for Hammer 




Mach Ernsts ca n 
increase the useful- 
ness of tlneir ham- 
mers by altering 
them for inter- 
changeable heads, 
T he ])«ii of t i'i e 
hammer is flattened 
and then dr i licit mid 
fitted with a set- 
screw, to take rhe 
various heads. The 



shanks of the heads 
are also drilled to take the setscrew, as 
shown, — G. H. Hill. Willimasett, Mass, 



«IB y magnetizing the top of a bottle cap- 
per with an old Ford magneto magnet, if 
can lie made to hold tin caps in place while 
capping: only the steel type of capper can 
be used in till? way. 
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Counterweighted Sash Improves the Hotbed 




Fattl S, Navi- of Bath, Ohio. fmiitd 
that the Eislisig of his. hotbed sa-Ei 
involved considerable ivurk, so he 
device* I a cotmlerweiglu sy-tem that 
enables him to raise tin 1 Hash with 
very little effort. At the back, he 
erected two uprights, made by tend- 
ing two 5|j-in. by L2-ft, boards to 



Hc-tb«l i-aih [■< M'jri 
Kufttly HHiidttd lv,. L'i- 
iTlf Counter wt-Lahti 

That Sliidt h U-3'h-rprd 
Pc'ils, CfnltTtd iicii nil 
the 



a rope was passed, 



the edges of 2*by-4-in. pieces, so that a 
hollow post, with ore side open. was 
formed. These were braced :ls shown, with 



the uprights centered behind the 
sash. Xear the tops he mounted 
w in tit tw - sa sh pu S I ey s t li ro u gl l wide h 

fastening one 
end e.t the rope Lo ilu- front edge of 
the frame afid*the other to a sash 
weight, ,sn that the latter could 
mote up and down in the post 
channel. Two additional pulleys are 
fastened halfway down the front of 
the post lir keep rhe ropes nut of 
1 hr wa y , I ■ 1 1 1 1 1 '.<•:• e co u It! he om i t- 
I edi J"" r io t i i>i i of pulley- and hinges 
was found to lie sufficient to lake 
care of any differences in weight of Lite 
moving purls, and to hold the &asli hi any 
desired position. 






Balancing Planer Knives 

Wood-planer knives should he balanced 
(o prevent vibration at high speeds, l itis 
can fie done on a sensitive scale as shown 
iti the drawing. A 

hi i f e - e d g e i S 
place tE on tile scale 
and another is set 
on the bench near 
t h e seal e. The 
planer knife is 
(hen placet! On the 
edges and each end 



is weighed. If one end weighs more than 
the other, smue of the metal can Eie ground 
away until both ends balance. 



Preventing Bubbles When Painting 
Damp Surfaces 

When it is necessary lo paint a damp 
surface, the formation of hubbies or blis- 
ters can usually be prevented on iho work 
b> mixing water, 1 tablespoon ful, to each 
gallon of paint. Treated in this manner* 
the: paint will flow on the surface evenly. 
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Portable Cardboard Pen for Chicks 

A portable pec] lor chicks can be made 
from three nr four cardboard boxes. The 
one shown is made from three large boxes 
and can house 150 chicks, The tops and 
bottoms of tile boxes are cut away and 
one corner [s split cfewn, after which they 
arc fastened together by nailing the ends 
to 1 by 2-in, boards, using' tin washers un- 
der the naib to keep them from pulling 
through the cardboard. — W + C, Wilhite, 
Hornsby, III, 



Jig for Bending Copper Tubing 

Copper tubing may be bent without col- 
lapsing by using a hardwood jig, A piece 
of wood of a thickness equal to the out- 
side diameter of the tubing is turned to n't 
din meter correspond tug to the desired 
bend, and then mounted centrally oil a 
square base upon which diagonals have 
been drawn. Bolts should he used lor 
mounting. A block of wood, several inches 
wide and of a thickness equal to the diam- 
eter of the tubing, is squared at one end 
and screwed or bolted to the base with the 
square end even with one of the diagonals. 
The block should be spaced just fnr enough 
from the wood disk to allow the tubing to 
pass between them. A $$-in„ hole is next 
drilled through the center of the disk and 
the base. Ore end of a £4- in. strip of 
wood, about 2 in. wide, is bolted loosely in 



.the center bole. On tlie underside of tills 
moving arm, and at a distance from the 
disk equal to die diameter of the tubing, is. 
screwed a strip of wood of the same width 
and oi a thickness equal to the diameter 
of the tubing. To use the jig, turn the 
arm against the block and insert the tub- 
ing, moving the arm around the circle to 
make the bend. Complete U-hcnds, smalE 
angles and spiral coils may be made from 
thin- walled tubing. To make spirals, betid 
a complete circle of tubing, spring it up- 
ward slightly and move the tubing for- 
ward it! the jig tile distance required to 
make the next coil, 



Elastic Binder Prevents Dropping 
Contents of Waste Basket 

To keep the 
Contents of 
waste baskets 
f rnm being 
dropped when 
g a t h e r i n g 
them from tire 
offices, one 
janitor made 
a n u m h c r of 
de t a c h a b I e 
binders, one 
of which is attached to each basket as it 13 
picked up. Four rubber bands, cut from 
Inner tubes, were knotted together as in- 
dicated, and wire hooks were attached to 
the free ends so that they could he fas- 
tener! across the top of the baskets. — G. E. 
Hendrickson, Argylc, Wis. 



Cotter Key Keep's Oilcan Spout 
from Clogging 

A small cotter key. Or a piece of light 
wire bent to the proper shape and Insert- 
ed into the end oi an oilcan spout, will 
keep it from becoming clogged by dirt or 

heavy grease. This 
arrangement does 
not interfere with 
the flaw of oil and 
is useful in garages 
w here it is o f t e n 
necessary to push 
an oilcan spout into 
a grease-clogged 
oil liote. 

Copyrighted material 
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Copperplating with a Paintbrush 

Large and irregular-shaped l>1j- 
jects that are difficult to cleetro- 
]j late nr dtp plate, may he given a 
thin, adherent coal of copper by 
lirst painting the cleaned hut fare 
with a solution of lye* 1 Hi., dis- 
solved in 1 gal. of water. Imme- 
diately after painting the surface 
with the lye solution, go over it 
with another brush that Ejjls been 
dipped Eli a saturated CGpper-SLil- 
pluLle solution made by placing 
copper-su Ipha te crystals in a jar 
oi water uu tit no more will dis- 
solve. Different brushes must be 
used in the two solutions, and 
they should he thoroughly washed 
in running water after use to pre- 
vent deterioration. Battery jar^ 
or stoneware crocks arc the best 
c o nta in ers f o r t h e sol ut id n n , w li ic h 
may be preserved in bottles for 
future use. In plating by tills process, only 
go over the surface once with the copper- 
sulphate solution, and avoid brush laps jlS 
much as possible. The work may be cleaned 
by washing it with gasoline or carbon tet- 
rachloride, and corrosion may he removed 
with steel wool or emery paper. 



screw a short pipe into the lning hi the 
other end. Then attach the spraying noz- 
zle to this pipe. The nozzle consists of 
two 5-ft. lengths of pipe perforated on the 
lower side for the distribution of oil and 
screwed into a tet, which is in turn 
screwed into the short vertical pipe. The 



Water Kept from Running Down 
Attn by Rubber Disk 

When washing 
walls, ceilings or 
windows, a rubber 
disk slipper! over 
your arm will keep 
I he water from 
running down the 
sleeve. An oval 
hole is cut 3 tt the 
center to fit the 
arm. The rubber 
should be heavy 
enough to keep it 
iroin bending over. 



Road Oiler Carried on Truck 

Small towns and rural communities that 
have no paved roads and streets will hod 
this portable oiler inexpensive as it is 
made from an old nil drum and pipe artd 
fittings. Remove one end 01 the drum and 



outer ends of the nozzle are fitted with 
caps. In use, the drum is set on a truck, 
and a stopper with a long handle is pro- 
vided for the bung. The barrel is then 
tilled with oil by means of a pitcher pump 
a* shown. — T-. E. K ram ten, Shirley, Ind, 

Wire Mesh Protects Signs on Trees 

Landowners who tack paper signs on 
trees call protect them from being defaced 
or torn utT by stapling fine wire mesh over 
the signs, as 
shown In the 
photo. This 
makes it im- 
possible to get 
at the sign 
without first 
removing the 
wire, which is 
rather difficult 
if it has been 
well stapled. — 

}. R, Parker, 

Hartford, Ct, 
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\ r{ .)I can UOW Use your drillpress for 
many other operations besides drill- 
ing i i! some cases. the extra fitting ate 
ii rcl; inipRi-.ipcd jigs, while, in others, 
peeiill alt at 611 i cuts, furnished, hy the man- 
in I I . ;in required, The Hour- type 
prtss shown here, can be fitted with a sim- 
plu :U vac'ir ii.'iil for mortising with .1 hal- 
low chi ■ ■=. 1, which leaves the corners of the 
mortise perfectly square, a deckled aid in 
lining 1 lie tenon. Where very accurate 
work ! - 00 [ highly important, a router bit 
rail liu 11 m.' 1 1 instead of the chisel. After 
tin- work • i d out, a Is it of the correct 
■■ ■i,' is placed in the drill chuck, and the 
spin rile ■ i .-. are set so that the hit will 
cut to the required depth. Holes are 
drilled to remove as much waste ns possi- 
Me, in' 1 n ■■ hvh flic work h placed against 
a fence r lamped mt (lie drill tabic, the re- 
■1 id ving bit i- I mvered into the mortise and 
the 1‘emaiitmg waste is cleaned out. 

I-. : ■ : i ' 1 i 1 1 - j grooves for inlaying, ft drill— 
press ran he used for both curved £tlld 
slraigltl ■■'■1 rk, A small router bit. Mu or 
■i in, in ilia meter, is Used, and Straight 
work i- | ■ I -i. 1 -r 1 1 against tbc fence clamped 
it* the table. Then, taking light CtUS, the 
work i- 10'. ■ ■■ I slowly along the fence. In 
routing fine grooves In curved work, a 
large plywood table is damped to tlic ta- 
hle if rln prc-is. Into this is driven a small 
pin ju t hi li if d the hit, to serve as a guide, 
jl v i 1 1 1 1 hit the curved edge of (he work 
against the pin, l be bit will follow the 
contour of the edge. 

Accurate grinding and 
fine la piling Can be done 
Fty USLllg a M-in, spindle, 
about 2 iu. long, threaded 
onto a brass disk, J4 in- 
thick. It is best to have 
this trued Up on a lathe 
alter assembling, SO that 
it will run true. A disk of 
fr ne emery, or crocus 
cloth, is then glued to the 
face of the bras? disk. 
The spindle is locked in 
tbe chuck, and the work 
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is he Ed in a Jr ill vise so flint the grinding is 
dOrse between tlie con tor and rim ot" llie disk, 
Only light pressure is required fora Fine finish. 

A tool, known as a hole or circle saw; is. 
useful For a number of operations in both 
metal and wood, in sawing out 
d i sks or in for rtl i n g i rreg u lur- 
shapeJ blocks, as is often neces- 
sary, The tool consists of a small 
center hit, which drills a pilot 
hole in tEie work, and a cylindrical 
saw, concentrically mounted, u irli 
teeth on its lower edge. These 
saws are made in various sizes to 
lit a common spindle and Can lie 
used for either inctai or wood. 

Paint mixing wit El tile dr iE Ip less may be a 
bit out of the ordinary, but can be done much 
quicker than by band. All that is necessary 
is n stirring paddle made of heavy wire, ns 
shown in one of the drawings. This Es locked 
in the chuck, the paiE Containing 
the paint to be mixed is placed oil 
the table, and tEse pad die is low- 
ered into it. Tin- spindle should 
be run at the lowest speed, other- 
wise the paint is likely to be 
thrown out nf the pail. Tin- press can be 
similarly used to mix or si i r other solu- 
tions. 

' lie drill press, inverted, also makes a 
convenient spindle sunder, The sanding 
drum may he a 4- in. length of l- in. maple, 
drilled lengthwise in the exact center to 
fit a length of iron rod. The latter 

is threaded along 5 ill. ui its length and in 
then slipped through the drum, after 
which a nut and washer are run down 
against each end of the drum. The assem- 
bly is then mounted in a lathe and the 
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tube it kept flooded With the abrasive 
paste. With Care, it takes but a minute or 
ho to rl r i ] | through ordinary plate glass by 
'this method, Still another adaptation of a 
drill press, fitted with a spin rile lock, 13 
damping light glued work that must be 
kept under a slight pressure. 



drum turned down. Sand- 
paper is glued to the drum, 
and the project in ft end of 
the rod is tightened in the 
chuek 50 that if projects 
above the table. The spindle 
is rim at high speed to pro- 
duce a smooth finish. With 
the head in the same posi- 
tion, the machine can be 
used for shaping on either 
straight Or curved work, em- 
ploying a short spindle to 
bold a wing cutter of the 
type now sold at what is a 
practically nominal cost. 

With the head back in the normal posi- 
tion, the press can be used effectively for 
filing, A round file is wrapped with heavy 
paper and locked securely in the chuck, 
the paper protecting the chuck jaws from 
the file teeth and at the same time provid- 
ing a better bold. In this way, the press 
can be used for both external and internal 
J'd i tig up orations by running the spindle at 
high speed and moving the file up and 
down as it revolves. 

Using a piece ol thin brass tubing of the 
required diameter, with one end plugged 
with a piece of dowel so that it will not 
Spring under pressure of flic chuck jaws, 
you can drill holes iti glass, Emery poiv- 
cE i-r is mixed with pit to form a thin paste, 
which is applied to the surface of 1 he glass 
where the hole is to be drilled. Then the 
end of the tube is brought in contact with 
the surface, and the cutting end ot the 



According to experiments carried on by 
govern me nt experts, seed potatoes, cut 
tivo weeks before planting and kept under 
the right conditions to "Cork over,” ger- 
minate earlier, and have an even growth 
and increased yield. Keeping the seed at 
a temperature of fit} 3 F., with 
a relative humidity of fi7, 
gives the best results. To 
keep the air moist, put sev- 
eral wet burlap bags on the 
Hour or hang them from raft- 
el's, While an oil heater can 
be used to hold the temper- 
ature at the l ight point. Af- 
ter Cutting the potatoes, 
they should be. placed in 
barrels Or sacks. 



Homemade Pipe Wrench 
from Generator Chain 

A short piece of genera- 
tor-drive chain, attached lo 
a pair of pivoted handles as 
shown, makes a good pipe wrench. The 
pins in the cuds of the chain are inserted 
in In. lies drilled in thy ends of (he handles. 
While it is necessary to have such a 
wrench for each size of pipe handled, the 
cost is so small that volt Can make several 
of these wrenches for the price of one pipe 
wren c h, T f the 
smooth si tie of the 
chain is placed 
against t lie work, 
a wrench of til is 
type may be used 
for com pressing 
piston rings.— L. 

Stro snider, Ha- 
v f ns v i I Se. Ka os , 



C Bushings can sometimes he forced out 
by ball filling them with heavy grease atid 
driving a snug- fitting shaft into them. 
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“Corking ' 1 Improves Potato Crop 
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A Quick-Acting Vise That Is Foot - Operated 




An efficient quick -acting vise 
can be made from a bench screw 
by sawing the uni provided with 
the screw in two, and mounting 
the halve- mi vertical jaws so that 
they can he ] ml led apart to re- 
lease the screw. The miter vise 
jaw is iiiij ile vi f 2du, lia ■*([ wood and 
i- ii i n r I isvd to twis slides, which 
work between hardwood guides 
screwed to the bench, while the 
inner jaw is mb lie led into the 
1 tench and notched on each side 
for the -I ides, Di -i Ii jaws are drilled 
aim Lit 7 in. triiili the top to take 
tlie i i- c screw. The upper guides arc made 
of l 1 j in.— lock :unl are ni such width that, 
when screwed in position against the un- 
derside of 1 he bench top, I heir lower edges 
art- parallel to the top. The inner upper 
guide ran Ik screwed directly m the bench 
sail. ! he tower guides art 1 ,r in in, beEo-. 
the upper one?, the inner nnr being 
screwed to the bench legs, The vertical 
jaws, which clamp the n-c new. arc hinged 
together at l tie tower ends and aL the top 
joined by menus of a foil spring. Recess 
one side of each of these jaws La lake 
halve* of the UUt, To prepare the screw 
nut, saw out two SeCEurS. ul about fill ' 
each, directly opposite each other. This 
removes the horizontal parts of Lhe threads 
and eases the release and clutch action of 
the nut, TEic flange of the nut is placed at 
the back, A platform to support tin- ver- 
tical jaws is supported by a cleat screwed 



hi the under edge of the lower bench rad. 
The pedal, with w liicli tEic grip ol the split 
nut is released from the screw, hinged 
to the rear edge tit the platform, and a 
cleat is screwed across the lower side of 
the platform tn take cords operating the 
vertical jaws. To use the vise, release the 
screw out and slide the jaw against the 
work: then release the pedal. This allows 
the nut to grip the screw, after which a 
turn of the handle will tighten the vise on 
the work. 
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Fundipress Made from Magnet 




L;i Honeahc* Mahes Sfittdy P^unr; tipreia 

far J.i&ht U«(dlEi 



Made from a large horseshoe magnet, 
this punchpress can be used for fast work 
cm light metals. A numliei of holes rang- 
ing' in size arc drilled through the legs of 
the magnet and a punch is made to fit each 
hole. A handle is pivoted as shown and 
t Fie magnet; ls bolted to a bench or suit- 
able base. A compression spring, slipped 
over the lop of the punch and held by a 
washer anrl a pin, provides a recoil. 



Repairing Motor Blocks by Bronze 
Welding 

Most cracked motor blocks can he per- 
manently repaired without removing the 
damaged part, anti without preheating, hy 
bronze welding, A weld made with an 
oxyacctylenc torch and bronze welding 
rod is stronger than the original cast irop. 
Before starling the weld, thoroughly clean 
all grease anti dirt from the Crack acid re- 
move any accessories or pa rtf that might 
he damaged liy r the heat. Parts dot readily 
removed may he protected from the heat 
by cn vo ring them with wet asbestos. With 
a cold chisel, groove the crack to an angle 
of about 90 6 and to a depth of at least i^in- 
in. The rough, chipped surface left by the 
chisel helps make a strong weld. Before 
welding, the surface of the cleaned crack 
should be thoroughly coated with tile 



bronze welding rod, To do this, heat the 
crack to a cherry- red with the torch and 
then apply a generous quantity of bronze- 
'll 1 elding (lux; also heat the rod and dip it 
into the flux. While the fluxed surface Ls 
still red, apply the rod, rubbing it over the 
surfaces to be coaled, Care should be tab' 
en not to overheat the rod L as this will 
make the welding almost impossible. When 
the bronze looks wet as it flows from the 
rod to the iron sicrface, the heat is satis- 
factory. A thin, smooth coating is all that 
is required for the operation. Tn filling 
the crack, use as little heat as possible, 
making only a portion of the weld at one 
healing, to prevent any possibility ol 
cracking the block. It is a good idea to 
weld about 1 in. at a time, ahernming 
from one end to the other to allow the 
completed parts to cool. 



Drill Holder from a Timing Gear 

Holders for drills can be made by fas- 
tening an old fiber timing gear to a itnral-- 
en base and fitting a metal band around 
the outside nf the gear to form receptacles 
for (lie drills between (lit* teeth. The drill 
sizes may be marked on either the gear 

o r t h e 1> a n d 
opposite each 
receptacle. 
The type of 
gear shown 
holds t hod rills 
in an oblique 
position, white 
a bevel gear 
will hold them 
vertically. 



Repair for a Broken Saw Handle 

Broken Or Split saw handles can often 
lie repaired with a bicycle spoke.. A small 
bole is drilled through the handle as shown, 
(O take the spoke, 'The 
top of the hole is re- 
cessed to take the bb?nt 
end of the spoke, while 
the lower end is coun- 
tersunk for the special 
nut with which these 
spokes are fitted. — 

Clarence Myers, Win- 
chester, Ky, 
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WITH proper precaution s t many boat 
lire.-; can be prevented, Fire-Insur- 
ance regulations demand that the point 
of greatest danger — aE tlic carburetor- — lie 
adequately protected with a drip pan attil 
flame arrester, 

For she converted motor, a simple home 
unit, consisting of two cake pans, shown 
in Figs, 3 to 4, inclusively, Is effective. 
The copper tubing - is attached with 90’ 
COJiiiEctioro!, tapping lire free end into I he 
intake niatii fold. Installation can In"! by 
means of metal clips to tlie motor bed. The 
p a o outlet should 
he aft. 

The gas tank 
should be properly 
fitted with a con- 
ned hm to the deck 
plate. One of the 
most dangerous 

coin bin at ions possi- 
ble results when the 
tank and deck plate 
are not connected, 
as in Fig, 7 , When- 
ever the tank is 
filled, displaced 
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fumes have nowhere 
to go hut Enter the 
bilge where t bey are 
often ignited by a 
turn oi the starting 
motor. Fonie fumes, 
of course, are cer- 
tain to settle in the 
bilge, and it i -.there- 
fore necessary to 
provide some effec- 
tive method of ven- 
tilation, Contrary to 
the ideas of tlic nov- 
ice, v eins are usual- 
ly placed to circulate air from the alter 
end of the boat forward, as ill Fig. 8. and it 
is 0 ta ly in very fast hulls that the straight- 
in, straight-out arrangement should ho 
n&eil. Simple lire alarms, I-"ig, 9, should Ijc 
installed on a cabin boat ; one or two over 
the gal lev' and in the eng i ne room. 
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Rack Holds Load on Wheelbarrow 

To keep light material from being blown 
off lias wheelbarrow, one gardener pivoted 
a rack between the sideboards so that it 
could he turned down over the load and 
fastened under a catch screwed to the 
front end of the barrow. The rack was 
made by nailing short pieces oi lath across 
a long lath, erne of ilie crosspieces being 
rounded at the ends to pivot loosely in 
holes drilled through the sideboards. 



Watch Used as Speed Indicator 

An old dollar watch can be converted 
into a speed indicator by attaching a J^-in. 
hard-rubber halt to the winding stem to 
fit a shaft. First find out how many turns 

the winding 
s t e m makes 
for each com- 
plete turn of 
both the hour 
and minute 
hands. Wind 
the watch and 
set it at exact- 
ly 12 i/c lock 
with the sec- 
ond band at 6t). Hold the hall on the stem 
against the Center oi the rotating shaft 
and count Lhe rotations of either hand on 



the watch for a period of 1 minute as indi- 
cated by the second hand, Then multiply 
this by the number of rotations the wind- 
ing stem makes in turning the given hand 
once, which gives you the shall speed. 



Fine Work Illuminated with Small 

Magnifying' Glass 

When doing fine work by the aid of a 
magnifying glass under artificial light, a 
second and smaller glass can be used ef- 
fectively for reflecting the light directly 
on the work. A piece of stiff wire is at- 
tach rd to the small glass and the wire is 
wrapped around file handle of the larger 
one, so that it holds the reflector at an 
angle directing the light on the work, 



Facing Valves in Airplane Motor 
without Removing Cylinder 

To eliminate pulling a cylinder iti order 
to face and grind valves on one type of 
aviation motor, the following short cut 
can he used: A strong grinder handle is 
keyed to the valve 
st a in, and a fine 
double-cut file is 
inserted through 
the port between 
the valve and the 
scat. Then, bold- 
ing the file firmly 
at the proper an- 
gle, turn the valve 

in one direction, 
being careful nut 
to exert too much 
pressure until burned spots are removed. 
Tlie job is then smoothed up with grind- 
ing compound to make a good seat. 



Adjusting Automobile Brakes 

When adjusting automobile brakes of 
the type having an external wedge on the 
outside of the brake housing, it is often 
foil lid that, when the wedge in turned Otie 
notch, the brake drags, but when the pedal 
is pressed down, the brake is not effective. 
This is caused by the pins that rest on the 
wedge not returning to their former posi- 
tion until the pedal is pressed- For this 
reason, the penial should be pressed down 
after the wedge is turned one notch. 
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Detector to "Find Grounded Wire 
of Lighting Circuit 

One wire of die 110-volt current deliv- 
ered in most cities in grounded, and in do- 
ing arty type 01 wiring, the wire that is not 
grounded should be the one which is 
opened by the switch. For this reason, 
one can use the following apparatus for 
determining which wire is grounded: A 
prong is attached to one terminal of a 
.1 -tit I'd. condenser or larger, and a pair of 
headphones is attached to the other ter- 
minal and to the ground, When tile test 
prong touches the wire that is not ground- 
ed, the headphones produce a hum. 



Destroying Wood-Eating Ants 

An effective method of destroying ter- 
mites, wood-eating ants, in porch supports 
and joists, is to drill several holes at 

a downward slant above and below the in- 
fected wood. Then* with an auto grease 
gun, a mixture of creosote or a specially 
prepared insect destroyer can be squirted 
into the holes. If plain creosote is used, it 
should he mixed with a small amount of 
gasoline, so that the liquid will quickly 
penetrate the wood- Repeat cd injections 
of the mixture should he continued until 
the wood is saturated. The holes can be 
sealed with corks after iillirtg. 



Extension Jack for Repairing Fenders 

Repairing 
car fenders 
usually re- 
quires an ex- 
tension jack 
for holding 
the work as 
nearly as pos- 
sible in its 
normal posi- 
tion, A tool 
for this pur- 
pose can he 
made by weld- 
ing a piece of 
Z-tn. steel tub- 
ing to the base 
of an ordinary 
car jack- In order to adapt the tool to 
different heights, varying lengths of small- 
er pipe may he provided to slip inside. 





Attachment Screwed id Table under WIlmJ Helps, in 
Gnnifmfl Screwdriver Elides as Cancel Angle 



Attachment for Grinding Screwdrivers 

Mechanics and others whose work re- 
quires an extensive use of a screwdriver, 
will tint] this attachment a time saver in 
grinding tile blades. It is mounted on the 
table directly under the center of the 
grinder wheel as shown, and consists of 
two vertical pieces, between which a block 
or rest slides, an adjustable stop, and a 
lever for holding the work against the 
wheel. The lever is pivoted to a fulcrum 
and in the sliding rest, and the stop IS set 
under the lever as shown. In use, the 
blade is held on the rest, which is raised 
against the wheel with the levers, 



Lead Heats Soldering Iron 

When il is necessary to do a soldering 
job where it is impractical or unsafe to 
Use a gasoline torch, a pot of melted lead 
may he used for heating the soldering iron 
and covering it with solder at the same 
time. A fair-si aed pot of molten lead will 
retain its heat for quite .1 while. 



Floating Power for Outboard Boat 

By Using Sponge rubber under the 
mounting bracket and clamp of a small 
outboard motor, vibration will be reduced 
to a minimum. Unless the stern hoard of 
your boat is unusually thin, sonic altera- 
tion in the damps may be necessary. 
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Automatic Control for Steam- Operated Pump 



FLOAT 
if CAL. 

TAP. HAS RE L 



WATER 

TOWER 



line* a counter weight being provided at 
the end, The rim of the handwheel was, 
of course, grooved to take tlic cord, and 
the counterweight shou Ed he heavy enough 
to shut off the valve, hut not to overcome 
tEm weight of the float. When the float in 
the tank dropped, it p oiled the cord over 
the handwheel and opened the valve, start- 
ing L he pump, while water rising In the 
tank raised the float and permitted the 




After experiencing 
some difficulty in keeping 
a large water tank filled without constant 
attention of an operator at a steam pump, 
one power company installed an automatic 
control as shown. A float was made from 
a 25-gal. tar barrel, and a sash cord was 
run from the float over tour pulleys and a 
handwheel on the gate valve in the steam 



counterweight to pull the cord over the 
handwheel in the opposite direction to 
close (he valve, which stopped the pump. 
— P. F. Backus, Del phes, Ohio. 



Preventing Press Trouble from Static 
and Cold Ink 

To eliminate trouble often experienced 
on cold mornings in printing shops by 
having stiff ink pull the priming plates 
loose, Spread a Small amount of oil of win- 
tergreen on (hem and tun the machine for 
a couple of minutes before feeding the pa- 
per into it. This stops the pull of the ink 
anti tlocs not interfere with the printing. 
Crude carbolic acid wilt keep the ink from 
pulling, hut is objectionable because of its 
odor. The acid will also cut dried ink, and 
if a few drops are applied to the plates and 
the press run a minute or two before shut- 
ting down at night; it will keep the ink 
from drying on the plates. If trouble is 
experienced with static- charged paper on 
the second run, rub a little glycerin on the 



tympan and wipe it oft with a clean cloth, 
— Dick Clayton, Morgan, Utah. 



Improvised Tee Connection on Pipe 

The following emergency method of 
making a tee connection was used on a 
large pipe line : A short section of pipe of 

(lie same size 
was cut in half 
ler g t h w i s e, 
am! augle-irotl 
lugs were 
welded to (he 
earners of nne 
piece. A hole 
was then cut 
in this piece, and a short coupling wielded 
into it so that El came directly over a simi- 
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t ar hole Cut in the pipe line. After placing 
asbestos packing between this improvised 
saddle and the pipe, U-boltB were bent 1 o 
ill the contour of the pipe and bolted! to 
the lu^ a« shown. Tills connection is air- 
tight and has been in use for a long time, 



Gaskets from Paper and Lead Foil 

Gaskets for Steam- pi pc unions and flange 
joints, CtC. p can he made by cementing lead 
foil to both aides of a piece of heavy 
wrapping paper. The gasket should he 
painted with a mixture of powdered graph- 
ite and boiled oil before it is used. Scrap 
ttn or lead foil makes an equally effective 
packing for stuffing boxes. Roll the foil 
tightly around a boot lace, which has been 
impregnated with paraflin, and llien use it 
in the ordinary way. For large boxes, roll 
ihc foil around an insulated wire, treated 
in the same manner as the lace. 



"Spherical” File Puts Smooth Finish 
on Curved Hole 

Recently 1 had (o smooth the surface of 
a curved hole cast in an iron block. To do 

(Ills, a Steel ball 
was annealed and 
teeth were cut in 
it si surface to sim- 
ulate a file, after 
w Ei i. d It it w a s 
drilled to take the 
end of a piece of 
wire cable. The 
ball was then hard- 
ened , and the ca- 
ble soldered in the 
hole. The shank of 
an old drill was 
soldered to the 
Ollier end of the 
cable, so that it 
could be chucked in a drill press, which 
was slatted and the ball fed into the hole. 
A high polish was put on the surface of 
the hole by using a brass ball in the same 
manner. — Charles. Kugler, Philadelphia. 



([The brilliance of kerosene lamps can lie 
improved by boiling the wicks in vinegar; 
this. treatment will remove the greasy sub- 
stance that collects an them und cause? 
them to burn with a dull yellow flame. 




Cijiwlly of S=n4ll] Arbor Fms InCri*«d by Utittg 
SkafL Pi«« u[ FL&i Siaob 



Simple Attachment lo Increase 
Capacity of Arbor Press 

Capacity of an arbor press can be in- 
creased. by using the illustrated atlacSi- 
ment. A piece of heavy flat stock is drilled 
sliglifLv larger than the shaft of the work, 
and the corners are- rounded to avoid imr- 
l ing his surface. The piece is then slipped 
over the shaft of the work, and the artior- 
press spindle is brought down on ii as 
shown. The one-sided pressure causes the 
bar lo grip the shaft tightly. If lire work 
is of small diameter, the liar should be 
held close to the pulley and moved from 
time to time to avoid bending the shaft. 



Depth Gauge for Star Drill 

Wrapping a few turns of friction tape 
at a predetermined point on the shank 
w ill provide 
a depth gauge 
on a star drill. 

The t a p v i £ 
easily r c- 

moVed and rO- 
ad justed! for 
different 
depths of 
ll o 1 c s. If the 
greater part of 
the shank is 
wound with 
tape, a belter 
grip is pro- 
vided, 
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On i: Kucl of Long Wis.'k SuTipijiied on A<J rjsta'nlc 
Siaciiar:!, Pined with. PuLler, Mih« Sawing l£ ar-wr 



Adjustable Standard Supports Long 
Work While Sawing 

Equipped with a steel relief, this ad- 
justable standard is handy tor supporting 
one end of Id tig work while ripping it with 
a saw, The lower rails arc dented to take 
the free ends oi the roller supports, which 
act Like pawls and serve to adjust the 
height of the roller. 



Tool for Repairing Car Bodies Made 
from Machinist’s Hammer 

Made from a machinist's hammer, this 
tool is handy for removing small dents 

from tiie lend- 
ers and body 
of a Car. The 
large end of 
the hammer is 
heated t o a 
ditrr v-r e d 
and drawn out 
to the length 
and shape de- 
sired, a Fter 
W fl 1C h tt is 
again heated and quenched it* oiE. It de- 
sired, the tool may be ground down on an 
emery wheel and polished to give it .a neat, 
finished appearance. 



Improvised Sanding Disks and Drums 
for Small Work 

Small motor-driven sanding disks and 
drums for delicate internal finishing may 
be improvised from pipe fittings. They 
can lie made by faring flange? and gluing 
abrasive paper to them, while drum san ti- 
ers may be made by gluing the paper to 
a nipple, which LS attached to the motor 
shaft with a coupling. To facilitate this, a 
or J^-tn. nipple is threaded and pressed 
on the end of the motor shaft. By keep- 
ing an assortment of reducers and cou- 
plings on hand, you can quickly attach al- 
most any size of sander needed for the 
job. For work where a portable bantl- 
o pc rated unit is desired, small motors, 
such as used on electric fans or toys, may 
ho used. 



Brass Rifle Shell Helps in Soldering 
Wire Splices 

Screwed to the copper of a soldering 
iron, 4i .ili-Calihcr brass shell will hold 
molten lead for soldering open-end wire 
splices. I ci use, the shell is ball" filled with 
solder, and tlie splice is dipped into it as 
shown. The iron 
will keep the sol- 
der hot as long as 
desired, anti when 
finished , the shell 
may be removed 
so that it will not 
interfere when the 
soldering Iron Is 
being used tot 
other work. 



Testing Anto Cylinder- Wall Lubrication 

Sometimes too nmcli oil is removed from 
the cylinder walls ol ail automobile engine 
by the installation of unknown types of 
oil rings. This is apparent in excessive 
wear of pistons, piston rings and the cyl- 
inder walls. If this trouble is suspected, it 
may be verified by a simple test. Drive the 
car until the motor is as hot as it ever 
gets. Remove the spark plugs to eliminate 
compression, and with the hand crank, 
turn the motor several times to determine 
the actual friction. Then pour a quantity 
of oil into each cylinder and Crank the 
motor with the starter to distribute the 
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oil. Now, again turn the motor with the 
hand crunk, and see if th-ere in less friction 
than before applying the oil. If there in no 
difference in the effort needed to crank the 
motor, then insufficient oil is being dis- 
tributed over the walls, anti tbe trouble 
should be remedied Lm mediately, 

Electric Lighter for Welding Torcli 

This simple ligliter is made from a Ford 
coil, a spark (dug, battery and two drips 

of copper. T h e 
ends of the latter 
arc bent to hold 
the spark plug and 
are s c r e vv ed to a 
b c n c li ( o p,. o n c 
strip being wired 
to the high -tension 
terminal of t h c 
coil and the other 
to a ground. The 
primary terminals 
of the coil are run to the battery, a switch 
being connected into one of them. This 
lighter is safer than matches, and is a 
timesaver when used frequently. 



Using Hollow Chisel to Cut Mortises 

Small mortises may be cue wilii a hol- 
low chisel fitted w ith a handle and baling 
ic& out side slightly capered by grinding it 
back from the cork Most of the waste 
Slock is first retrieved by drilling several 
overlapping holes in, the work, after which 
tlie remain mg material is removed by 
driving the hollow chisel into the mortise 
while the stock is h c I l'I in a vise. 



Turning Tool Used as Straightedge 

By squaring one 
edge of a w DUil- 
t li r n i ng tool, vo u 
will have a good 
Ft rtiigh Ledge tor 
i i'll mg faceplate 
w o r k. T h is will 
not interfere with 
the regii lar use of 
the tool, hut clint- 
i nates tlic neces- 
sity <i i picking it up 
en ch 1 i in l- y cm W" i s h 
to test the work. 








SIS 




C-Clnm'pr: on Tt n ■ ! of Pjtc Kw-p Workman' i Hand} 
From Striking aij^inat Wurk 



C-Clamps Used as Pile Handles 

Filing ls made easy with handles im- 
provised from two C-clnmps. They are. 
screwed to the ends of the file as shown, 
Sl> [blit the w- or kill ail's fingers are not in- 
jured by knocking them against the vise 
or the work. — Leonard M itch ell, San Fran- 
cisco, Calif. 



Extending Handwheel Stem 

Handwheel sir: ms. are easily extended by 
uTug 4i pipe reducer, nipple and cap. The 
ripple is slotted to fit over the spokes of 
the wheel, anti is driven into the reducer, 
which ha & been 
sr rewed onto the 
e n <1 of tli e st e nl. 

The cap is then 
screwed onto the 
end of tlic nipple 
over the wheel and 
kicked with a pin 
through a hole 
d r i 1 1 e c I through 
both t h e reducer 
ami nipple. — Chas, 

H. Willey. Pena- 
cook, N. H. 



Reflectors Identify Dock in Dark 

To identify your dock in the dark, re- 
tire tors, suck as are used on the rear anti 
sides uL" trucks u ill prove useful. The il- 
lumination from n search or flashlight is 
sufficient to make them show at a consid- 
er 1 a Me distance. In case more than one 
owner desires to use til is method of iden- 
tifying docks that are close together, dif- 
ferent-colored reflectors may lie used. 
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((yRS, 1 ' k!i[-:I the ulteetftsl one-, telling nf .1 liarrow^ 
inn: experience-, "'we had reached the vise? whet* 



exclaimed tliE fair 



■we had ealen IIle last dog," 

"If have been terrible!' 

listen ef. 

"it wa», H lie said : “itay dklii’i tvm h»« imittard 
c n jinl niL it, rim I ;t wi:, at Ie esc twenty miles to llie 
next stand." 



It lllie mas having (#noibk whl. anltmietiG, 

Saul teacher: "'How many do daddy and mother and 
ha by siuhe?" 

“Tuo and one to curry," said litile blackhead Willie. 



"Ymi ink 3iii(l: wages for n man without experience.” 
' Well, sir, it's banter when yon dan' t knew anythin:? 
abui.it it." 

Hubby and rricniL wife wart - going over the EnmiEy 
lnidKEl. Fcesfitcil tl v lie ran -»Ge«e *11 iMtB 1 L H, 0 . K. 
s,VW," aiiotbw "II. O. K. jr.on." 

“My dear," he said, W what is ihis El. Q. K,?" 

"Heaven Only Kiigiw*," the replied. 



'■What's tliisr” snirl thr edttaf. " 'Mf. Lana haw is 
lylna at death's (hsor.' Make thgt rend ‘■Inyin^i . ,f 

"What?" C* Claimed the young reporter, in surprise. 
"That's jmt correct 

"No,” replied the editor, "lull il '* hctlcT lu tnafce 51 
train tnatical error than offend l.ou jdinw 'a wlatlvci- Hit 
reputation for veracity is notoriously had.'' 



C<iji : "Hc-y there, don't jam op traffic ! Why don't 
you nee your is nod If-?" 

Lady: “i didn't know the far had one," 



"J[y brother acid I *re no much alike our own mother 
CJitinnt tell ds apart," slid the Prize Liar. "In school 
my Tirnlher u-wiM Ilm»w smlba|l& And the l-oacher w-unld 
whip nit. Of tmiTse. she didn't know any better,, but I 
did. My brother got into 
a fighi and Ihe juidgc fiin.nl 
me S i DO, EJf (uHtat. I*r 
did'i'l knew Aiijf linin', Twit 
E did. I was supposed to 
yet married last Sunday, 
but my brother jj-:i( rlm-e 
first rmd married! the sirl. 

She- didn't know the dH- 
iemicu, lint I did. Jf.-i w- 
c-vtr, T gnl reyi n wjch my 
hnaelies-. T died, Inst Mon- 
ilay and they hnried him." 



"Defendant, before your 
Iri-’.l stalls, you have a 
rlplil t<* c lia lieu it e ai*y 
iu:inl>n of the jury." 

' 'Well, vivnr liorvnr, T'd. 
Ziftv la fight the little 
sh-Tiinp on Ihe end.'' 



A nr-ofttfifl entered n gro- 
■: c- r ' - shop and asked Ir.ir 
seme cood cheese. The 
ptmcrr showed her some 
which did Rftt C'lcaic be-r, 

She- limited C-Illlr piMlglllaiiy "liMelj-" cheese. lie 
sliriTc-ed her tlie remainder of his rloclr, bul she wasn't 
fj|tcific-s| She wanted it still more “lively.'' 

At Inst the gfioew, km In a patience, called tareairtltiilJjr 
to his assistanl : 

"John, tuiehain milhber seven and let it -n.-allt ill.' 1 




Tfae- Sunday rriOminic visitor to Ihe navy pnl aj!- 
|isi.,ichi-il a sentry. 

"(Jan yon direct me to the I'.S.S _ Satan?" he aikcd. 
" Vyc'er heard uf it." Mikl the sentry. 

“Tbnt's odd," snid the str^n^i-r, as he reached in bis 

TKicliri for a newspaper 
clipping. It rtad i "Xrtl 
finndny the n n VT ^fltd 
chapkvin wilL itieach 00 . Sa- 
tan, the trreat dfatToyer.' 1, 



Heffintiert '*Xh>w. nty 
man, E want to Itise a 
horse. How Ipur can I 

have it out 

f ■: uoin : " Well, sir, wt 
usually leave that to the 
horse. 



'Al'hat is ynuT rc.-.np.i 
tion ?" 

“It isn't Sd ocCttpithiO. 
Jt L < a pursnit. I'ns a Lilt 
Ci illcciur." 



"Yen start the engine, sir, by pressing the horn button. 
Yon see, the previous owner did all his own repairs" 



51. ! h eter (to rni|-l !■-:■ nil — "Wlirrc are you from?" 

Apiplicanl — " I; rum California." 

St. Peter — "Cumc on up, but I don't ill ink you'll 
like it." 

A proud young rather wived ih-e ntwt of hit hjtppirmB 
to Ki-i hp'lher in these words : 

"A I m ii-.lii ■mi- tn>y kjr-. ejipc tu my house ami ctiiins 
t» he your iiepliew. Wc ore doing our hept to give li ini 
* simper welcome.’" 

The bp Ilhrv, Vitr. Lilli: lih him: Llli$ p:nut L .liliI 

wired hack : 

"E hfu'c nil IfepIleW- 'flic yfnlUK mail ts an im-postor.” 



A hnly -nlio had invited 
three aihers for an e»-i- 
ninjf's liridRe received a 
tdfpbnne meseauf ril tilt 
last momenl lhat one of 
1 1 -ur puests tajuld not tritllc. 
Set she ashci.1 her h'lisl’Hnd 
II he wimld not mike ilm hinitth. "All right, dear," he 
uid, cl just viail cLIL I dress." 

"But you're al-endr ilTvstcl. ■£ar1ctfeff.’ >l 
"X'ri," he said, "I've alill ifiyt to put. on my skin- 
guards.'' 

Social Worker: "What’s ycur name, my man?' 1 
Convict; "No. " 

5.. IV. : "till, but that's not ynur real name.’ 

Con vict : "No — just my pen innir," 



"Why is it ihat JWU ottvr that liny Alfred with 
the- Hfitiie girl twice runibinfl-I'L ■ ., . -u - , 

"Well, 1 1 : 0 minister preached a seTmfni onCe whith. 
made a RTcnt imftrra&lon cm- him. It was on the loci 
T.fivr nne Bnother' liuc Alfred Cfaaujfbt it was 'Love 
n-ne and Ihcn anotltcr.' " 



"Did you see in tlie pnper that they alTcady taught 
tha; hiiTgiah ?" 

"FIbi- wiyrk — niirl yet j i-if nf |>rap|e call the prlice 
inefFicieirifl Ilow cliil it ItnppHit ?" 

"He iiarkcd on tlie- wrong sicte oE tlte street.'' 

. : _A deer old lady was shnoked at Ihe: lurid LitgiLgc of 
I wo_ -electricians wbfi were working in her house, and 
Cum"fi|i1iiiiT.| to lilt company fit due tourae the 1 wo men 
were sent for and aslusL inr an e-xjilgnulloiL, 

H WH1, slt,'’’ said one, "it was, like this. I h|i thr- 
k^Jrlcr, and I kt [be hoi Fead Tall on BiH. Et went down 
!il£ neck. Aii :l IS ill, be Haul in 1 ti r , ‘'V011 rcaily n.i’1 
haVt to be more caieiuE, Ja-ck.’ " 



"[ weigh liny wfinl-t Imlfirf T speak. 1 ' 

"lYvil, no one oouEd accuse- you of giving shut 
weight.” 



"tVeEl, jedKe." said IIlc waiter, "IVhnt'll y&u-till h-vvr 
foie break Im si . Has y-Oii tbhec trie,l enny ob oualt bi-jibrl 
eggs, BFlb ?” 

''\es," icsiiomlecl the jiolyc;. "dud 1 found them 
sniiftr." 

■'■‘Si. I’ve got a mule whli dlAtenipef, IVhll did yfnl 

Rave thui one of nun wbn fat had ftT™ 

"Tnrfi«i1|ne. (lidiinp.” 

A wee'i; laler they met again- 

"Say Si, I gave -cisy innle turpentine and it killed 

kin," 

"It killed mine, too. CiidilaPr" 
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OIL BOOTLEGGER’ 



J L\VY~ 



L S i as much ts / hicf m 
if he robbed a hankl - . „ 



rlE'Scnl i J in Git BMlIt-iger— Ihi* 
ItiicC who s"l-jN jtiur n;-. ■ntj- jnJ 
tuTtis vehit tar. Ml- mAe-g big prof- 
ile gulling ■Juii#r*ivd itrli knd sub' 
! i I li ‘ i"- il In 111 Tinvi.'v. I 1 1 '\ mE wnr k 
uri every fcn.iulc.nrj «nd bjr -ruad 



bu t he ca n t 
sell Pennzoil! 



7/W-OIL SOLD UNDER BOND 



This fongerJastin Oil 
actually cuts repair bills 



VTC one can derccc Lad ail by its 
1 v a pfscaiar ce. Even [ lice hua nest 
imitation can be disguised io look 
like a famous brand. Thut’s why 
tins double -refined 
ni I is so-ld by ::(• k-ete ;L deu lets bon dud 
ft* protest yn>d From iuldiitums. A 
Pcnnunil dealef fotf'uiis $L0Q0 if 
lie shc 3 T 5 ycilL r 

-Shijiid y nils n nd su listi.ru res break 
do«n under the beat and sju^d of 
modern motors, Exerts tall this 
Oil Failure — and they a.gn--<! that it 
causes C<l% of al l repairs- Hun dud 
1 h en uadi l dealers jimd you from 
this danger and expense- They 
am bonded to- give you genuine 



Pennzoil — the 7 thtyA-'flA* oil 
that gilds Oil FjiIiiii! and luck op- 
iating eusis on yuiif ear. 

This oil euts re- 

pairs, — stays safe and niSv lutiuLT — 
for tiro reasons- First — it's refined 
from 100 % pure Pennsylvania 
crude. IFs ‘'oilier oil” from the very 
scare. Second— ‘Ts double- refined 
for roughness tiv Pen mail's own 
perLolud refill img prntess. 

The Tutiilc is u IcMlgtdr-Sastrng, 
"ciiticr," 7 oil tfiar ruts 
operating coses ip three v-ny-K. It 
curs repair bills. I tsaveson gasoline. 
And ic saves on oil — every filling 
lasts hundreds of miles longer. 




tsf 

NATION At SUffiTT COMPACT 

?/lC tinjCLixSl J Hw ciiipbPA/l 

jtln i Jryjt ji’tjL a ii S LOOO die 

4<tU 



p rf rjslc Mb. E—r-tiUiTh-mnlJLCrvJc m Au'n 



SPECIAL MONET-BACK TRIAL OFFER. 

Tiaf Pmnzait pi np r rtfi tnAr,x. Hart it BbihM 

/■'.-n nxntf Qpnlzr Jit rir £vrr*tt r 'r..*dV af J'r.rn :.ir.' pq r pi .u.ir. 
d-nj wii/ih ihi- lilfftrtHC* SU ftrftrtna H«. W* '/J ttfwncl job r rxanfj 
ictihupi wnlinn it f*rimxpil £i"T rip j»»f oii you #rer twii. 



30 c 

PER QT. 

f-'l-n T*» |n 
LI.S.A. 



THE PENNZOIL COMPANY 
Exetkiht Ofiirt! .■ 

Oil City- Pa., Los AflKelCfl. C:iLif. 
Ilrltisb-AniLritiuii Oil Co., Led. 

S&lu Dir-triliiil art in Onturio and Quebec, Cimada 

U^prni'^L UrHS, Oir 



TTfir-n u: l et ir> ruiVurfiairrij plrsw.r. in n ie( iraN. Pujulifai' JJee?t^S|ic? 
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enrti-EO frAK TJTLER- Wil h 1hi0 tUftLpIfl ilitiet Tv a r*n make 
cr trick Cillisfl frtpa typad 03 - 1 *tt«rtd curd*, tonpobaM, 
magazine illtiotroticnB, tic. Use (lie Ulni «cvH 4 :unnlly left 
ever In ynnr camera Co keep- ynur titling: vip-rri-ilew. AdjMBt- 
ablc id both hm.ni. find ifr turn, Clfi*-lC9d4la, C<Hrtok#bti With 
can blank tide Cif-ds — *$>50. Send C*«pon lof llMfcEet de- 
nLiibi^g complete k mm- Him inditing oquipuncat. 



SPERM OIL COSTS 100 TIMES AS MUCH as the 
oil ordinarilj usad in movie cameras, jet the driving 
Spring in the new CEn^-Kodak Eight, ia cased and 
scaled in this expensive oil — an instance el (Tie es- 
trente care taken to insure long Life and perfect opera- 
tion Of JrOtir movie camera- Note Eke sprocket teeth cm, 
the spring casing. Ingenious telescoping of the- spring 
in the drive wheel allows the use of the largest possi- 
ble motor in this compact -camera. 



3 SfCOA/DS 

A &EMOlf 5 TIiATION OF FILM LATITUDE. The three pairs uf 
negatives and prints Above show the Amazing erpasure latitude ai 
Kodii Vcrichrorae Film. Although the aecnni negative was given 5 
limes and the (bird 400 tinvtEAimiji:!i eipoma-c asdic f.rst, all three 
nude satisfactory prints. Thia esttrsordinary OSPPBiUj* range, pct>- 
tidud bj the (we-speed emulsion coating, in ynt Trahan why ama- 
(dbifl u - 1 better pictures on kodak Veiichroiue F-'ihin- 



WlTflrilfT CHANGING the camera from picture-taking 
j.m;4i : IheH y - - l cm 11 adjust tlie hocus and choose the shutter 
s.|h;>;i, 1 c( (he kodaks Sir-16 arid S.z- 10. Secondary stales 
Visit'!" (lift 1 <ip qt the conaern provide this added erm- 

VGnteilite (uppar right dltmmfiflP), See these new Kodaks 
at yeirrddHlar'Br They at -0 UIHittMtlly compact cameras Enh- 
Em 3 Ja i arid ill t Jjf pittaroe pnd nr* rercuirkabJe 
fdr Ikfir Tin*uty h pr*eii 3 L!)rt,ati<l Opflrttfng simplicity. KndAh 
Six- 16 f 3 H t +.!<£>, 'vidi/ni. s ten*, tjd : with 
/ 5 rJ ted*, 1 1 yj wflh <1 MCb Let E«ao,* 1.3. Kodak 
Sia-io (a 1* 1 1 !4 .5 Has, *jD ; With 

/,(>■ j Icni, test with tteobtet Jann, Ju. 



VOU’KB Ilf THE IHCTOREnheDyoaiuse 
the Kodak S ail Timer, Let this slmpLc de- 
vice lake: ynpr place at the caroeie and 
make your tr^up- FiGures complete. When 
■((ached tn the cn hie release, it aj-oma:- 
ieally Ecipa Ilia Similar Alter any desired 
interval froth ? 1 tecaeil 1e j miDiitc. Price, 
at yeer kodak dealer'?. 



W licit W'rlffitHj / v Qtf-LWltdSfj jl Fl-'J bp irintEron Popular jli'-nofiirmfiS 
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EASTMAN KODAK COMPANY 




NEW CIN^EQEAK EIGHT WITH ULTRA-FAST LENS. For 
those who desire the utmost in 6 nil Lima or movie making possibit- 
it»es — C lu g-Kodak Eight, Model 60, is the arawer, Its/Xti lens is 
fast its those On the finest 1C mm, Cin^-Xodaks s and focuses criti- 
cally sharp from 2 feet to infinity. Instantly interchangeable with the 
regular I ens la an fA.5 telephoto 1 pus for elos e-ups of distant siih’wdts. 
Thcoiimerais btowlif illy finished in two-tone gray Cowhide nnd chro- 
mium. Price, with case, $79 ..Ml 1 . Telephoto lens extra, $37 .50. 



SCREEN PICTURES 3UJOUO TIMES the 
jli ci of the Uny ft reoi. film i.TUffs trf: 
31 iLI r.l(if taA brilliant when pro-] wfr-it 
with the KodaRLopc Eight, M-inIu] f'n:-, 
which gives illumioatiaa a ,1 ■: : ■ ci I tor a 
icreen 3i 3T 3 o jnphe*, This fin* project w 
Harr IfinipTiheOSlatj (nltPIIWfie rCKiU-lifbt 
switch, JiEgh-s jinr-d au'oitUtLt ranrirhl and 
fit ill | : Let Hi e. d-CVi-M,. i'c iCi- j With HB4. 




LONG BELLOWS BRINGS 
SUBJECTS CLOSER. Haw 
Kodak Recom.ir dose.ups 
con;are with c'diDarr cxna- 
t-ru tlaae-upa lx shown in the 
lay-do® pictures at (he right. 
The upper represents an or- 
dinary an men. ctfse-np [a it.] 
— Ibt JOVer* Ri-coinnr close- 
tip (I IIJ, KDiShE R ycumar’s 
nd-wunm lie* La 5IE iMiclrtL- 
l-OW# Which ]imr.i(» pic lining 
StllAU Object* up *■:.! nuLuml 
ai»C Willi riie m i; ' i-ix lens. 



*ns 

*tyl% 



A VERSATILE CAMERA. Bev.Jt's permit- 
ting ■: : II :. i: - II |J won It Wi 111 [he rCgiillti hiU 
!s« ab&ve at right':. the lung bellows of the 
Kodak Rccanur makes passible the use af 
Ineipen-s.ve auxiliary Eenses far Eelrpbato 
edicts. With a short fuous auxiliary lens, 
the Rerumjar will taka un aitrenielr wide 
angle view Or picture small objects almost 
twice BHtural uL 1 u. Other Kodak Rncoinir 
leaturts *rr the [GeualnE iLoOdj direct anil 
indirect firvd-sr&j S-apHcd CWrlpOf Hlnuticr, 
Hud *djm?i*t>Lc front, KecoRwr ,jj, ry* * 
*Ji), *.|«; B«cmar iS Ul-i s Ero. 

AuxLllarf lenses, S-i-jci cicb r 

if it isn't an fosfmjrtj 
it isn't j Kodak 



SEND COUPON FOR THESE 



FREE BOOKLETS 




P. M. s-3 a 

RantrBHn Kodak Company, Rochester, IT. Y, 

Please secul mr, fTOti VcoikLeLs oa subjects checked- billow. 




Cine-Kodak Eight 
Equipment 



FI Kodak Si*-l6 
["] Kod*k R(wO'a*T 






Street. 



Ciljr St*t* 



Tl'Jicri torifj'jLf/ (b tirierrj-f fprrfl pJffl.vf «ictifti>?i f'njgjj fiTP A/cc/iattiC 1 * 
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POPULAR MECHANICS ADVERTISING SECTION 



Tear This Out! 




flOO PFP* — — 

— tfF w* ,HE 

i S 5 ESSmJ---*"- 

jVanCf — — ■— ■"■' * 

— — “ 

SfKr-f— J ’~ 

CTfjr— — " " a a -i 

~ and 

receive 

FREE SAMPLE 



CASCO 

WATERPROOF 



GLUE 



T| will vrorlt wonJtM for you -<£ it Eux for 
tEimjsqndfi^ of Other Pnptif.if Mechanics 
rr-.ndeflS. HuD|t that wo«pld CLul 31 ay cJ ur d 

before . . . now you cun put them LugL-ths-r 
pCTtndncnrfy, in spite uf sieisttire, heat, 
rough iisinRe or jd.-iin neglect. 



New Easy Method 

ot Building and 

Repairing Things 

Hum* crjftimen ircd flfiiaiaur Fn+dhin icj evcry- 
wh*iD he* ifmrai-fTi-Fic Jwiv CAJtCO WnifTprciQ-E 
*™#i tho wwutw -wa*Uhg niJhfsira, malccft it pu- 
ilblc 1u H.1'1* Eniqigr muEy*. quickly ifril permantmtSy 

- r jipse j a h dout Lh. Hi w^odwerkiniz: juw£ fue- 
■Mhm ln-i-nrir*. 

AttJ iJi*y are amazed uhJ ih.tri$aed Bo find ihii 
CASCO . i f \m Jn, nun- cdorOU* poWitcr . „ , 

mute* -in 1,1 l i r cl: ] j ■ in cold turTning A (T'/.inir, 

'■■r-epnodimr. sCifar, hiiLif nl[ ini* ptwii xiimi, 
wtJMg 

E’n'ikt LTdcnirv gill,) arid [>!UEl-* m, li it'll lixrrlpn 

^T^ipEi t-voprf*rLnb, CASdO SITS C!3EiM- 
ICALXY I.IKS CONCKLTET, AitiiJt* (M with 
CA_V€,0 ptiy jjiut-d. 

CONVINCE YOURSELF 

TpIh i-.vjir fr ■:■,:■ txia^lr mil 

prove CASCO'S quaCiEy. TJi* 
frrr J.inijiJu jnjip receive vill 
can;.iin tii-.invli tT:AJn;o to 4» 
m hit job Anil [Wit** CASCO'S 
^Eiprrii'ri'iy, In J JE fl£i? L|u:,nti;ii; ] 

Ci\SCC> pnjy 1 m dblililaiJ (rata 
SfiSLih t JjTi?T, n™, P*Lnt Rui.M- 

irs Supptji V* lb- e«i» 

d»c; 1 !b. <** S5c f oEio S lb. 

IQ Tbi m.iUEurrf-prnri T bj£l. 

CASCO is Economic#! l pound erf 

CAS CO maktl lbi quarts of Liquid (jtucf 

THE CASEIN MFC. CO. OF AMERICA INC. 

209 East 42nd St. New York, N. Y. 




B-ELIWtINATOR FOR YOUR 
AUTO RECEIVER 

[Ccti LiniK'.l fram riage ?1)J] 

others have the positive side of the hat* 
I ery grounded. The "hot w lead is the un- 
grounded one in either case. The connect- 
ing tables are shielded, and the metal 




F'fr ■£ UffilBM. wnoytr^nt SvSIlm 



sheath of tile B-cliniin.it or output cable is 
grounded. It is necessary tfLai the elimi- 
nator case be Securely grounded to til e 
frame or any Other grounded metal part 
of the car. 

The hot set lead guOS to the FI.S. ter- 
minal of the eliminator amt the hot bat- 
tery lead to the A.H. input terminal of 
the eliminator. IE the hot sine of the bat- 
tery is positive, the flexible red lead, indi- 
cated in tEie circuit diagram Fig, 5. goes to 
terminal No. 2 on the input A-terminal 
strip. If the hot side is negative, the red 
lead goes to terminal Xn, 1. In cither case 
the black load goes to the remaining input 
terminal. 

The negative radio-set lead goes to the 
B -negative terminal d£ the eliminator, and 
the positive to the B- positive terminal. 1 1 
die radio receiver lias an intermediate 
voltage lap h it is to be connected to the 
BM 50-volt terminal on the eliminator. 
The puSt marked G is for the cable-sheath 
ground. Some aulo radio receivers have 
only one I? -lead which is positive, (lie neg- 
tr-)ii Li lined to pa Re 1 J !'.Y> 
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better boats 

■ tLVWCI' Ptls« 




^ Fwdirict maiai nna[1 , dBS An -- 

FUU LENGTH SPRAY HAi L 1 — SOMETHING, HEW 

A. TVT ]'L‘.mil r On LIxjot J craL'jr Iwul vritli full Er-n^Elb 
spny nlta tank lirtt place aiMl CLmc pciafi lu MiL- 
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^Ve want every 
rcaticr ot^ 
PopoIarMecli allies 
lu yet this book 



P rove d $<] popular in its original form that 
S3 k edi c i on s Eot ai i n g m mi v thousands have 
htxn Sk'ntto [irjn^e craftsmen throughout the 
L . S. A, ami Canaila. It was planned and 
written bv Emanuel E. Erlcson, well-known 
expert craftsman. Everything about sharp- 
eiting edge tools and the proper use ot Car- 
borundum Brand Sharpening Stones given 
in tnewt careful detail, 

1’he book also includes a fascinating*" How 
to RuEld" Section j giving complete construc- 
tion pla ns of se ve ral usefu I a nd arti si ic i li i n gs. 
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HANDIES IKE PUTTY - . . HOLDS NAILS AND SCREWS 
PETTEfc Man Plaster, Tile or natural wood . „ . 
PLUGS HOLES SO YOU CAN'T SEE THEM,,* TRY IT L 

Now thettuickest, easiest and by far Eli* most Etiev- 
pensive way to expertly mend breaks in furniture, 
hide nicks, seal cracks and plug up hnies in plaster, 
tile or wood so they'll never ha seen— is to u&e 
Plastic Wood, Results wlLI surprise you, 

This amazing compound handles Just like putty 
and (|Liictly hardens into wood -waterprnof, wen Us- 
er proof wood (hat takes and holds nails and screws 
even better than natural wood,, Von can caive it, 
pahu it, turn it ip a lathe, Plaelic Wood is as easy 
to use as ordinary glue-** anyone can obtain perfect 
resultswith it. Keep a can or tube of it handy. Avail- 
able in 9 colors. Sold by all paint, hardware and 
department stores. 



T& PLUG VP HOI.E5, SEAL K HACKS 



PLASTIC WOOD 



HOLDS NAILS AND SCREWS FIRMLY 
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Vest-Pocket Resistance Indicator 

[ Ciiziiinned irant nuce "IHO 

]y show the required value for replace- 
nicut, ft consists of a lLXJ,0G0-nlim variable 
wire-wound resistor with a calibrated 
scale, Tlic useful range may be extended 
by adding fixed resistors oi known value 
Sit series with it. 



Added Volume Control Reduces Hum 

Most a.c. receivers, especially those built 
a year or so ago, have an objectionable 
hum when, the set is- operated at low vol- 
ume, The usual volume control operates 




on the antenna or r.f, circuits and the bum 
in [lie set has a fixed Level. An additional 
volume control, that may he easily in- 
stalled to work with any dynamic Speaker, 
will reduce the hum level in proportion as 
the volume of the signal ii reduced. The 
new volume control consists of a 25-ohm 
variable resistor connected across the 
voice coil as indicated by the dotted lines. 
The voice-coil leads arc easily traced as 
they go directly tn the diaphragm, or cone, 
of the speaker. These wires are usually 
color coded. Diagram Fig, 1 applies to ail 
sets where the output transformer 13 not 
in the audio amplifier and Fig, 2 shows 
the voice-cod loads coming direct from 
the audio amplifier. The control may be 
mounted under the console at front by 
means of an angle bracket. 
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ANYTHING LEFT TO INVENT?. 

tC!rj|ilill-ir»l iiVilil j' ] I j S 

poetry i*. It is conceiving the solution of 
a problem in your mind. The inventor 
must he aide to visualise hi? idea, sec ft 
before it takes slinji r materially/' 

Sometimes the original idea conies as a 
flash, t|u:le hv accident and without any 
cOilsicidut; effort on the part of the inven- 
tor. 1 3 oc roc Thomson told how he dh- 
covered t ]i c principle of electric welding 
hy chance. 

He was lecturing before the Franklin 
Institute, in Philadelphia, and had set up 
apparatus to deni oust rate that ah Corals of 
electricity listvil in the t ex rl looks arc es- 
sentially the tame in nature. During the 
experiment, and follow mg a discharge of 
high tension from a series of Leyden jars, 
FtofcsSOr Thcmt-son found that the ends 
or the primary wires through which ihe 
current liad hcen discharged were welded 
together, -jo (Irmly iiideetMlmt ft* took Con- 
siderable force to pull th prtrtapa rf. 

“From that moment,” he related, £ T un- 
derstood how an apparatus could he made 
£o weld mcial electrically, I kept the mat- 
ter in mind, and at the first op port unity, a 
few years Inter. 1 built i lie apparatus il- 
suit, and the original is now in the Na- 
tion at Museum in Washington.” 

Another of Doctor Thom ■ion’s epochal 
inventions — the discovery of Lhe principle, 
of the electric transformer — mine as iuei- 
dertlal to a lecture. It was while lie was a, 
teacher in the Boys Central high school 
in Philadelphia that tie hit upon a com- 
bination that would step up elec trie ah 
currents from imc pressure or voltage to 
another, and this device has become fun- 
damental in all our long-distance tranv- 
inission of electric power. Without it. our 
modern lighting systems could hardly 
function. 

The successful inventor of loday needs 
to he highly trained, ami tomorrow's in- 
ventor must he even more so. The garret 
genius still has a chance, hut Ire must 
know his stuff. “In particular lie needs 
chemistry, physics and mat hematics/" ex* 
plained Doctor Thomson. "These three 
are novr so interwoven that it U difficult 
for one to grasp even superficial aspects 
rit the physical sciences without them. 
Discoveries will continue to be made by 
accident, and invention-* will continue to 

t r- (C-Lmliivjuii io purc 121 A) , 
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Happy legs arc here agnin 

Only Park -Gjirten are miia with the new, ve- 
m.irkatlr- long 4fr<i|eh, fvritf totting StehiWefiV-e 
Elastic, tlmt's why they ire io :o mF actable, 3-t* 
resilient — and wear in long, A great garter 
Value fee ynu. 
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IT'S EASY TO 
OWN A CANOE 
FOR YOUR CAMP 



Adding a Remote Speaker 

(<_•■ ■!>».■ !■■■■■ I Iti 111 vaiu 7‘ifi) 

small rLp,S,t, switch moan fed at a conven- 
ient [joint on the Console. Flexible insu- 
lated leads are run from c 1i i ^ switch, as 








Til* lint, Jew ceil -on on Old Town Canoe Sa eh-e 
1-uL tot lor irtWIIs, JtncJ 'JwiCi't (mrm. 

11. MuttLiia out (if wiiff (ffuei't Ebrinl Jl or cr^ct 
it. There arc jwj ciffnalye repairs — no up-keep 
ciifls. Old Tou-ns Cie built !■.* L. ... r L , Tougll, liellt 
cede: ZrJl is cuvcrvil v.i?h Jumble, non-teuY cinvai. 

Yon don’t trio nr lie lull pleasure or (.■ul-ut-dooca 
unLit ynu rv. o aji DM Tuwn for firiiiiijr ut.:I tajiLor- 
in- and ia civotrsi.ii': tripL Thu/ re easy 10 podtllc 
. . . oir.vciurnl 1o cany , , , si:n-i|4 tu ship. 1 '?-3 J- 
ctiKlels luvrcrcd !o S&S. Write Eur a free tililcr, 

It Fhayra jKuMJisK, sailing, aijunr-on, and »|unrc- 
*tem types. Alia asllitianl btisti, incliHtic# ti|g a 
East, all- wxnl scsworLliy ones fur family use. Ki.Tr- 
Jmsts and ilinrhlrs. Write tada/J D’ri Ton Cimuu 
Cr>., 44 S Z> fiddles St, Old Trmn, Jfiltsft, 

Old Town Canoes" 

A Ai A A. A ■* 

World's Lowest Priced 
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Buy direct from MJIL Save &IMJ to 5&»- Price 3n- 
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BUILD IT YOURSELF 
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Special 7-Ddjf free Trial Offer 

Think of hi Yoj cjo bay 3 aer snnfi.'l 
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•Iiutvn in iltc lioohop dia.[erim, to Uvti fixed 
L’o-ndeii&ei’i!., inside the cabinet near the 
output tubes. A lead front t li c remaining 
term til a3 01 each cotnletiyer goes, to the 
plate prong of the push-pull output tubes. 
These leads terminate in rn u ticl- hole sol- 
dcfing lugfi. that slip over the prongs, alter 
which the tubes nre inserted firmly in their 
respective sockets. Regardless of the type 
of output miles employed in ihe set, nil 
that [& necessary [a to locate the plate 
prong indicated at P tu (he tower sketch. 
Idle fixed condensers may, or may not, he 
rcf|ii ired to protect tlte magnetic speaker. 
If they cut down the volume of this speak- 
er, remove first one, and then the other if 
necessary. This hookup will not injure the 
receiver or decrease its volume. 



to’StVjt- 

Portable Korn 



Packs in Small Space 

A dynamic cone-type unit and portable 
horn is now available for public-adrlrens 
purposes. Weighing only 45 pounds, it 
may be easily handled and hung in posi- 



PvrtabLe Demountable Horn arid Speaker Unit for Ul* 
in Pribfis AIJrnitt 

tion by fastening a wire to eyelets on the 
horn and the handle of the speaker- unit 
housing. It is claimed to Operate oil t watt 
and is powerful enough to handle up tn 
9 watts, The unit housing is detachable 
from the horn and can he easily removed 
without the use of toots, thus permitting 
(he nesting of horns in transportation, A 
wire screen i nrylects 
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ANYTHING LEFT TO INVENT? 

{Continued Emm rase 119A> 

come through impulse; but when they oc- 
cur, one must he able to recognize the for- 
tunate accident and to see the significance 
of the vision. ” 

It was . Professor Thomson's knowledge 
of chemistry, for example, that enabled 
him to' sense the necessity of using pure 
silver — instead of the more convenient 
and available Coin Sil ver— sii fits electric 
meter. This otie detail spelled success in 
an invention for which many other inven- 
tors were competing. 

'■One of the developments that lies 
ahead, ,h thinks Doctor Thomson, Ji is the 
application of electricity in lighting dis- 
eases, Drugs will become less valued as 
man discovers the hidden electrical prop- 
erties of the process we call Life, and as he 
find3 electrical means of righting disorders 
in these living electrical systems. The re- 
cent application of high-frequency elec- 
trical fields to induce fevers and to cause 
Other changes in bodily condition, is only 
the beginning of a whole new science of 
medic in e, ra 

It is well know'u that few people can 
bear sounds of a frequency exceeding 
10,000 vibrations per second, and similarly 
few experience any electric shock from a 
current of lO.OOfJ cycles. When such an 
electric current is circulated between the 
thumb and forefinger of one hand, Profes- 
sor Thumson pointed out, that portion of 
(he hand becomes insensible or numb. A 
knife may he used to cut the flesh without 
any particular pain or sen nation. Thun the 
rapidly oscillating current acts as a local 
anaesthetic. The effect is already applied 
in certain delicate surgical operations. 

Doctor Thomson feels that the inventor 
of the future will not lie a single-track 
specialist, but h road -gauged, not only ac- 
quainted with many fields oi science, but 
with interests also beyond science. Cer- 
tainly Thomson himself exemplifies this 
type: he is an artist, with some paintings 
in utl to his credit; fie is a musician, who 
not only plays, hut makes his own musical 
instruments., including a pipe organ; for 
many' years he has been an exceedingly 
skilled photographer. 

Thomson conforms to the inventor type 
also in being an optimist, lie believes in 
the future. And believes in the future of 
science. 




Jiow* he g&i ih& 



idm* m. - 

W E hud a big ruder for radio cabinets tn 
he filled in four dayi. 1 tuck on nine 

new Hi l i j because th«! morticed i?<3f;e*5- un (he 

veneer panels were nut clean fflilKwork. Hand 
wn:k with diLMil.i wii needed to make perfect 
joints, I gave every man an QihlQnt't 

,J If tlfose nine riled ever used .an otinom 
oftuner than Queer a week they did rah show ir. 
The first mending they drove me crazy', -spoil jug 
panels wi th chipped and ragged edges. At noon 
I called them together. “You pay no attention 
id instructions to touch up your chisels to a 
razor edge,' I said. T'vc got to get this oilstone 
idea into your heads someitow. Do 1 have to get 
an auger and bore holes iu your head?' 

’’Well — ic worked! J am inclined to believe 
that half the dubs are poor workmen because 
they never got onto [Lie Big Truth about ail- 

cloning, 

"If you use this tor an ad, sign AnctZier 
Happy rrwn." 

Stud fat Sharpening Idtaj Book ■ 

All (ht jde-u [l,e tx[>i rn Icnuw — shaepaeii explained 
liiryird., backirird and uph'ird. Thif lt the buoi toj 
can't lend becruic voa never gee it back, Dri'ip iettfr 
i.'i.it Jipc nj'J-n ire unre ,:liswu -,■■■).■, , in.,1 |.jn< n 
mineral enutniim w-witi Kcing — none: in J rundeei Uus 
eapf I Li UM. 

NORTON 

vJurf Expert* 

ttH 

DET1R- MANNING CORP., V- S. S*l» IttfNHWJMAfr i 
Dept, V, Tra*. N. Y. 

Plrnsv lend me the Norton Pike htM>k," L H(n»- ea$.|,prp- 
cn.' r i"m iiurrp enuugh to ask for it. since- it's. FREE- i 

Aij deafer jj ,...._ _ j 
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LOOSE HANDLES 

QUICKLY MADE TIGHT 



Mix a little Smooth-On No- 1 into a putty, put this 
into the operuriE, force piirts together, and in ft few 



minutes. me 




WIfM 

SM00HH)N 



Write for 

FREE BOOK. 



ot the Bmoutb-On produces 
krai ini? tightueSB- Such repairs 
flftve many dollars otherwise 
Bpent for tnMVtb that are no 
mitbtfr 

Smooth-On No. I ulsso slops 
leaks at oetln and joints in 
pipes, radiators, boilers, tanks, 
m automobile radiators, engine 
water jiveketo, bran ccniifteotionFi 
and in ga&oline oil lines-. 

BnuuiiMJD N‘». 1 &ft« d-mI mctal- 

tiied bubda wfttm, fttcnrn, gflBuUirie, ('ll, 
ft*., ami may be npjVjKHl (o any melnl. 
Um Lt also for ftrLf-JuiriDp ajid. t&ki me u|> 
IrktfiCDCKi. Mu ken UrtM Knit*, rjctn, 
rrrnwH, pi*.. (w-rniincnUv light. Hflas 
In in afoisry. tiled. waHb, "late. »f(w>d, etc. 
Keep Siii-:m - th-i'Jn N r B. 1 pemi/ h-Hf 
r-iurrpencipr liepesf 1 liijfib *Kt* 
full iimteirttlfitw- 

OVJ SmaatMJn jY*. S »rt 7-ai-, 1-ib, 
«r 4 -V 6 . tiK-ref niiiTtitAii/duare itwt. 

SMOOTH-ON MFG. CO., 

Dept. 47 . Gnm.in.Lra LpSW Ate. 
Jersey Ctrr, N, J. 



KINKADE GARDEN TRACTOR 

«md Power Lfi^nmowtr 

A VrneiL-.nl. proven Poww CcftlTitoe Joe 0*men 
4M. flutnirtonlM*. TrurtEra, Jflwkla. > uiw*- 
[e™. FnsIL tjro^ ers iml PtiiiltFrmto. 

R.J>lrtllFrtlK-E"TTlf4t1i 

aMehicah farm Machine company 

hi-, h 33rd "vi. W- MIhhkhIIi-. Min. 

Catch Fish! 

Eel*. XUalc. M inkml-j RICH 

lit E l'w [ RFT H *P !. ^ WpIw J |w: tine ftlt THAR BFFWR ^-"il ViirfiV U 
rstnii'rj. *1 Bax -nr r ramanp Niti IlrIi flEE :n tnirt.l'ie^ vir trttj. 

WALTON SUPPLY CO., JIOl ItlNlllTAAVt., it.lOUiB, MO, 
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KILLERS OF THE ROARING ROAD 

fCftmjjiiiert rrona page 6 h 7 > 

didn’t worry me. I just kept go ill g around 
at tEie average speetl that T figured would 
win. The law of averages showed that 
anyone who went faster than I did was 
flirting with mechanical trouble. At last 
year’s Indianapolis race, only fourteen of 
the forty cari that started were able to 
finish. Tlte system doesn't work out every 
time, but over a number of races it is sure 
to bring you into the moneyJ' 

Every time a change is made in the de- 
sign of a racing car h the driver must mod- 
i fy hi s style to fit t h e ch an ge. F mot-wheel- 
drive cars handle differently from rear- 
wheel drivers. The four-wheel machines, 
tqo, handle differently. Highly streamEined 
bodies present or unexpected problem, 
ITartz says, for, with the air resistance su- 
drastically reduced, the car seems to free- 
wheel when the driver takes his foot oE 
the accelerator. "Stubby” Stubblefield, 
who drove the only thoroughly stream- 
lined car in the 1932 Indianapolis race, 
■was forced to shut off far hack on the 
stretch to keep from entering the turns at 
too dangerous a speed. 

What tips can a race driver give to in- 
crease the performance of the average 
car? Not as many as in the past, Hart^ 
believes, because the factories are now 
turning out cars already adjusted for max- 
imum performance. 

fl Thc main thing," Ese says, “is to main- 
tain the engine in good condition, proper- 
ly tuned up. Keep the carbon down and 
see that the ignition points and spark 
plugs are clean. It is usually possible to 
lean down the carburetor mixture for 
economy without impairing performance. 
Never let the engine detonate. With the 
spark adjusted for maximum power, you 
should use a gasoline that doesn't knock 
at that spark setting. But that's about all 
you can do. The factories are building 
such superior cars tEacse days, that I think 
the day is approaching when stock cars 
will be used almost exclusively in the ma- 
jor races. 1 ’ 



(LPop ular Mechanics Magazine does not 
publish the name of the maker O’f, or deal- 
er in, any device described in its pages, but 
this information is on file and will be fur- 
nished by our Bureau of Information upon 
request accompanied by return postage. 
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KEEPING SHIPS FROM GETTING 
-LOST" 

rCMUinr.icd iremi cage 

nearly every voyage is smooth. The storms 
ire still present, but Hi visitors have 
teartied to outwit them. “Storm strategy’' 
hji,g become a practical science, A compre- 
hensive weather-report mg system between 
s flips and shore stations enables meteorol- 
ogists to rapidly determine tEm size and 
movement of a storm center. Captains, 
acting on this information, can “make 
their own weather/' Evert adetulir of 5lXf 
tn iles to dodge a typhoon is preferable to 
exposing a ship to the hazard of plowing 
t Ei rough it. 

Hyper-ace a raty of navigation almost 
brought about a mid-ocean disaster a year 
ago. Once a months a ship bound for Hon- 
olulu crossed the track of another en 
route for Australia. Trip after trip, so ac- 
curate was eacEi captain's navigation, the 
vessels passed within two miles of each 
other. Eventually, one f^ggy morning, 
each sigh Led lEie other only in time to 
sheer oft" to avoid collision. Now, for 
Ei ours before they meet, each ship takes 
radio bearings of the other to avoid too 
close a crossing. 

Unlike the Atlantic, where every reef 
has been accurately charted, little is known 
about great areas of the Pacific. Only the 
largest South Sea islands appear on the 
cEiarts. Vessels that leave the beaten 
steamer tracks must proceed cautiously to 
avoid submerged rocks. Between the Aleu- 
tian islands in the north and New Zealand 
in the soul Ei, there are areas where chart 5 
only a few years otd are out of date. Cap- 
tains find that depths of water have 
changed. Occasionally an island disap- 
pears beneath tEic waves or a new body of 
land rises. 

Ill order to bridge the long distances 
that separate tEic eastern and western 
shores of the Pacific, American naval ar- 
chitects have evolved a new type of vessel 
that compares wit Ei the tremendous trans- 
atlantic liners as a swift cruiser compares 
with a ponderous battleship. The ''Presi- 
dent Coolidge," one of the new Dollar lin- 
ers, has the priv Liege of carrying a broom 
at her masthead to signify that she sweeps 
the seas, having made the run from Yoko- 
hama to San Francisco in the record time 
of twelve days. New Zealand is now o tily 

(Cui : tinned to pnRe 32-SA) 




W HEN she told him to throw that recking 
relic in the rubbish ran, fie was offended. 
Sensitive? Pooh! Not as sensitive as grandma s 
nose. Let’s he brutally outspoken. Why should a 
man keep on smoking a pipe through sentiment, 
when its full of sediment? 

When you smoke mild tobacco m a welt-kept 
pi1*e, t happy] We never heard, any- 

thing but compliments about the smoke Sir Walter 
Raleigh’s mild Burley mixture make's when it Curls 
merrily from the howl of a well-behaved briar. 
It is smooth and fragrant, yet full bodied, rich 
and satisfying:; and it’s kept fresh by gold foil. Its 
record oi popularity alone makes it worth a trial 
next time you step into your tobacco stare. 

Bro^fi fit Willbmwsi Tfltiacro CMfWiti&n; 
Lfl'rtiiWlle, K«i1iiilcy, Drprt. P-Jj 

' 5 rind tor rhft 

JLi FREE 
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For every HomeNeed 

Life is easier when hinges scop squeaking, 
sewing machines ruo more easily, electri- 
cal household devices operate smoothly, 
and lawn mowers cut without trouble! 
Esso Handy Oil belongs in your car, too, 
for oiling door hinges, bandEes, locks, 
starter and generator, protecting against 
rust and corrosion. Clec two cans today ! 




want * 

prednuus af jam otto, 
trill *Ut|w> trail* j tai fin 
-il in! Tli^n b*cutn* 
9 foot com: tlonlit, ninJ 
Sm * few Kfehltf «rn Income in Hrri'irti ft**,— Tr^llr-ril 
nor ctii ri.-r-L^ly — tuj r^rnn lar borne triLnlnir, ti-i fiirlher nniitn] 
wriri. Hu ((Midi W bur, n^n#rr»ey, Eitablirfied 1804, A6<t*Ut 

Ste nh nnaoji Laboratory, \ BackTlTiv. Boston,^! a sa. 



Inventions Wanted 

Patented or Unpatented 




Etta you Pi uiiaU, practical Invctitluii for 
sale, pait'cicd or unpatentodl If so, writu 

Chartered Inslitule of American Invecdor? 



5-1S Ll*rriilrr H-uildirai Wni li in t * Lnn , 

‘‘Hl'nr.'J't j£.i]lrgyjtf lOrft^rcfr.TJIiHT. Hf Jaarriiliir* 11 



I>- C. 




Fmrrtisi to cmt . J.ftiiJ So-ldEcf*, I nd laniuTrip- 
pern. Human, Wild and Farm Animal*. 
H* dilrbent fpOna tu fifcteet troin- Every 
fnrni Aiiaraniccd to esist prtTeet ti'iufr*.. 
irt'iiJ 5c stump far Ltluilnltd 

HENRY C. SCHIERCKE 5-p« nctr Rd. GHENT, N.Y. 



COMPLETE 
MOVIE 
OUTFIT 

Cnt tlii ramplstn outfit U> tH^t *hd * Ilikf»* 
Iiiwiib inwsei'. Only S7.na Postpaid. 
ll-'CiiliiT lilMJO value. GiveapleoaurctollLU 
^•liole Eimily — Aimplo La uj>Hrifc-t 
CAMERA — Liken dnr, lijillmiit pic- 
turriH. IPe* tarn in. Elm, 50 IL. to]!. 

Projector — ■ c ■ ■ w ?. pictuna. hi(, 

c-leur and life- 1- ike. UflM Iflmra. film. 

Operates Irani arty light jor:li ijr. 

DOH'T MISS TH IS BARGAIN 
lTc also iare a rom^rie Iiri of film 
JutiiF.rlj for u-nyirrnjrrltv, Write .VO IF 
for in'c, FRIiE Caktlovur of J/as£f 
£ u ppf i-t p. 

FAHAMOUNT MFU. Ca, 

OAp*. e.ta Beito*. miTin 
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HIGH OE LOW WARFARE IN SKY 

iCiJiLtLini-rA fc-n jiii nnre 7.111 

electric flying: suits, face masks and oxy- 
Iten tanks and fly i n g formations at alti- 
tudes between 25,000 and 30,000 feet. 
.Squadrons have vied with one another in 
getting a few hundred feet higher with 
their supercharged motors and in the 
closeness of the formations they could 
hold in the thin atmosphere. 

Another reason for high-alt Etude flying 
is the element of surprise, Planes are sup- 
posed to he able to slip over places at great 
altitudes without being detected until it is 
too late, attd by so doing they will get the 
“power of position/* This was a great 
thing during the war, the highest plane 
holding an advantage on all lower ones. 

Tn those days pursuit planes would get 
altitude, make a long dive Straight at en- 
emy planes at high speed and, during the 
few seconds of close approach,, empty their 
machine guns. When tile burst of fire was 
over, the pursuiters swerved and kept on 
diving to avoid the fire from the enemy 
planes. This was especially the practice if 
the enemy planes happened to be a supc- 
rior force. If the forces were about equal, 
a big “dog fight” would ensue, and the 
planes would circle and maneuver until 
they got close to the ground. They always 
lost altitude in these fights, but the plane 
which got in the brat hurst of fire always 
had the advantage at the start. It was up 
to the “under dog" to shake off the pilot 
higher up, who Usually clung to his Op- 
ponent's tail and put in pot shots every 
few seconds. 

But those days of losing altitude in ma- 
neuvers seem to be gone forever. Planes 
now can stand or their “props ” They can 
gain altitude on loops, barrel rolls, Immel- 
in aim turns and wing-overs. For this rea- 
son, proponents of low flying claim that 
the idea of gaining great height for a bet- 
ter fighting position is all wrong. Planes 
now circle and maneuver faster than the 
lit! mail system can withstand. Most of tile 
mo item pursuit planes must be throttled 
down for ordinary maneuvers. A snap 
roll In one of the fastest pursuit planes at 
full speed probably would mean a snapped 
neck for the pilot. 

On account of machine-gun batteries 
carried on modern bombing planes and the 
resulting superiority of fire, advocates of 

(Contl-mied lu pisr t2SA) 
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E ELIMINATOR FOR VOUR 

AUTO RECEIVER 

(Continued :ix"iii L 1 (I A .) 

alive lead being the metal shielding, In 
this case, the H-liicIding should be connect- 
ed to the B -mega live terminal and also to 
tlie G-tcrrmnal of the eliminator. The 
parts fur E-battery eliminators of this de- 
scription are available in kit form, and lids 
is desirable as tlicy are of special design at 
this lime seuI must be just as specified. 
Suppression of electrical noises caused 
by the ignition system of the car may well 
be taken into consideration at die time the 
auto receiver and E -battery eliminator 
are iti stalled. The necessary sti p pressor ■ 
resistor units for inserting in the spark- 
plug Leads and in the main distributor bead 
are shown in tile photo at the lower left 
oil page 793, The usual electrical automo- 
bile system is shown in Fig, G with the 
suppressor-resistors in position. The re- 
sistor held in the hand, as shown in the 
photo and indicated by X in the diagram, 
is tor the distributor head, Condenser Ci 
in this diagram is a 1-mfd. heavy-duty 
type connected across the generator. Fov 
best results, this condenser sliouhl be lo- 
cated as cLo^e to the generator as con- 
venient. Condenser Ca. connected from 
one terminal of the ignition -coil primary 
to ground, is also a I-tsifd. heavy-duty type. 



Compact Resistor -Condenser Assembly 

When necessary to use a center-tapped 
filament resistor and by-pass condensers, 
the assembly should be as compact ami 
rigid as possible. The method indicated in 
tbe illustration is self-explanatory, and 




r- -Jim wr-KO 
1'lLAV‘NT RLUSTOn 



£W-S5 

JWO.E5 



CMCNSiB 



Lhe hookup is given at the right. The 
ground connection is made at the brass 
mounting bushing. 




“...Here’s the 
Rifle I Want’ 

That’S what you’ll say 
when you see its trim 
lines and beautiful A 
finish; when you Mef- 
feel its superb bab 
ante, and note jtgjSjp 
the smooth amESSt 



precision 
o f t h e 
action. A 



r Model 

12 

Remington, 

| Slide Action 
p ,22 Repeater 



M This Remington 
shoots both short 
and long rifle cartridges* 
regular or Hi- Speed. It’s 
fast, accurate, and depend- 
able, It’s the old reliable 
for killing pests and small 
Same. Time tested, by a mil- 
lion. users. Write for de- 
scriptive circulars and «ee it 
at your dealer's. Re min gum 
Arms Company, Inc** 
Bridgeport, Conn. 

ALWAYS SHOOT 

Kle»>r£ 

.2 2 CARTRIDGES 

© lim K, A. Cu, 
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JOHNSON SEAHORSES 

WE ARE 
WORKING 
FULL TIME 
NO DEPRES- 
SION WITH 
US 

Do the same setting 

METLMACHES— THE MODERN MACH 
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HIGH OR LOW WARFARE IN SKY 

(Comiitiwtl Emm paae 12*A) 
biv flying, as well as the bombing pilots, 
claim that it is almost suicidal far pursuit 
plants to dive al bombers in close forma- 
tion, They consider the most effective way 

10 bring 1 down bombers is to- get beneath, 
zoom tip and, while hanging on the “prop" 
with their powerful motors, riddle lire big 
bombers. Bombing planes have machine 
guns which shoot downward, but most a-t 
the batteries are arranged to shoot up- 
ward, on the theory that pursuit must dive 
at its target, 

During the last days of the world war, 
bombing and observation p la ties used to 
get close to the ground to foil the attack- 
ing p wrs ethers. Sometimes they would get 
behind a tree, literally, to escape. With 
planes flying low, purs niters must circle 
and fire like Indians around a wagon train 
in the old Wild West. 

Photographing planes, using cameras 
with telephoto lenses, can afford to fly 
high 50 the pilot and photographer may 
work at leisure. Pilots could ride in A 
sealed ball if desired. 

lint bombers which ascend to great 
heights must have motors with expensive, 
delicate and dangerous superchargers. And 
a large percentage of the weight-carrying 
capacity Es cut down when high altitude is 
attained. 

Low -alt Etude proponents claim that, by 
skimming the tree tops over a chosen 
route, only a lew people see and hear the 
planes on their wav to the target, At in- 
termediate heights, all the countryside can 
see a formation of planes and mark its 
course. Another advantage o£ low flying 
by bombers is in the accuracy of hits. 

While planes offer a bigger target when 
flying low, ground gons have only a few 
seconds in which to Arc, The bigger anti- 
aircraft guns cannot be swung around 
fast enough to get accurate aim, and gun- 
ners are demoralised by bombs bursting 

011 all sides. Rifle fire is the most effective 
weapon against low flyers. 

Low-flying bombing planes shooting gas 
shells ahead can lay their smoke screen 
down a few- seconds before they arrive 
over the target. And it is En these few sec- 
onds that the work of bombing 5a done. 
It is much easier to see objects OH the 
ground in a smoke or haze from the atf 
CCtiirtdiJutd (0 page 129 A) 
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Little Ideas May Have Big Commercial Possibilities 
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HIGH OR LOW WARFARE IN SKY 

(Continued irocn nipc l-GA] 

than looking upward through it. Many 
excellent pilots have ceiling limits just as 
motors. If a pilot makes "A A" in his oxy- 
gen test, it means that he can fly up to 
itlfOOO or 25,000 feet — when he is properly 
toned up, This, is supposed to be the high- 
est anybody can go without taking oxy- 
gen, Many pilots have entries on their 
medical records showing that they arc not 
supposed to fly over SjOOO, B.OQO or 10,000 
feet. Medical officers warn them of the 
danger in exceeding their physical limit. 
Oxygen for high flying is carried in a 
big jug or flask and is in liquid form. A 
rubber tube passes from the bottle to the 
pilot's mouth. If this tube gets stopped 
up, as it sometimes does, with little chunks 
of ice, or the connection works loose, the 
pilot may riot know anything about El un- 
til he finds himself spinning down several 
thousand feet. He quietly passes out for 
want of oxygen and does not regain con- 
sciousness until he is down in heavy air 
again. And if he doesn't come to h Emu elf 
with pretty much of a snap, he may spill 
on to the ground. 



WOOD TURNING LATHE 
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PATENTS— TRADE MARKS 

Alt o&wjj submitted given persona] 
attention by members of the firm. 

InfCfmcilion. And Booklet Free 

LANCASTER, A LL Wl NE&R0MMEL 

P ilt—1 Liw On km 
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KEEPING SHIPS FROM GETTING 
“LOST" 



(Conlinued (iram jiij-e ljM} 



sixteen days away from Los Angeles. The 
new vessels average 25,000 tons apiece, arc 
SflO to fiaO feet tong* and cruise at twenty- 
one knots. Among those recently launched 
or placed in service are the “Santa Paula, 11 
“Santa Rosa” “Santa Elena" and “Santa 
Lucia" of the Panama Mail; the “Presi- 
dent Coolidge" and the ''President Hoov- 
er" 1 of |he Dollar Lines; the Matson liners 
"Mariposa," -'Monterey," and “Lurline”; 
and the “Chirlqui/" “Talamanca," and 
“Antigua" of the United Fruit fleet. Since 
these new merchant crui&cni. arc built to 
specifications approved by the navy, they 
can be transformed into long-di-Stancc 
commercial raiders or shifted to transport 
duty r almost overnight. 

Certain parts of each ship have been 
strengthened in accordance with navy 
practice, under the provision of the mer- 
chant-marine act, and foundations for 
heavy armament built in. Engine-room 
crews enter the boiler rooms through air 
locks, as the atmosphere is kept under 
pressure to maintain a forced draft. 
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PATENTS— TRADE- MARKS 

Terms reasonable* Persons! attention. 

Srftil model or dr 3^, i riR For FREE advice. 

BmK “HOW TO GET VOUR PATENT'' Rst oo nqilMt, 

L. F. RANDOLPH , formed* RANDOLPH & CO. 

flegrttoretf p*l*n( Ltmorw 
M3 Victor Building WAS Hi N GT ON. D. C. 



PATENTS 



Booklet Free Highest Referents 
Promptness Assured Best lies nils 

Send drawing Or inodet. 



ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the Latest editions uf the Pand-McNally Di rectory of Banker* And. 
Bunk- Recommended Attorneys, published by Rand-McNatly fie Co., Chicago, III,; The 
linsHOt' !* Avail Uirntf^y c,r OuAfanEcvd Atirvueya. p'JhLiahrd lw Lh l raI Director/ Corporation, 
Ri:--fnri, Fluirl'p Low Lilt, published hv LefloL Directory Piibtiahina Co.. St. LnuLi, Ma,; iLmer- 

irdn LOWyAli AilliUlil. .Mlltliihi-rl Ifl CtiVt laisj, Ohio.; Bartlcrn ScrMira i.E|<u] U.rerio/y. publithed by 

Rnnleii Strrirc Cp, , Rotten, Man.i E/m'i Lllw Lite, 9 PfifkFteoe, NewTwLr City ; Woltera Lesat 
Directory, OenaliA. *3td the N»tkpi*l I>jTKtorT oJ AttDBO#yi, Hattimoie, Maryland. 



WATSON E. COLEMAN, 

HfGISTFRED PATENT LAWYER 
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NEW METALS TO REMAKE 

THE WORLD q/_ 

{O'liiiitiLiiji? [rom [Mce '' & 

Since tlie dawn of man’s Instory, lieat 
has been all-important in metal working. 
Now, however, it is known- that metals act 
qu«erly under intense cold. Many secrets 
may be revealed if the reaction of crystals 
to abnormally law temperatures Cad be 
watched. Under the direct ion of Profes- 
sor Goetz, a cryogenic (cold) laboratory 
has been completed. Here, by successively 
liquefying nitrogen, hydrogen and helium, 
a temperature of 453 degrees Fahrenheit 
below aero ts attained. Only a thimbleful 
of liquid helium is manufactured, Imt it is 
enough to hold this “out-of-sight” tem- 
pera lurej the lowest ever attained by man, 
and only one degree Centigrade from ab- 
solute zero. 

Electrical resistance, the opposition to 
the passage of electrical Current through a 
substance, ceases when a metal becomes 
intensely calcL Tins phenomenon is called, 
"super-induc lance." At low temperatures, 
atoms tend to draw closer together, thinks 
Professor Goetz.. Then, the ability of the 
metal to transmit elect r«eal eurrent in- 
creases until it approaches instantaneous- 
ness. Even such normally poor conduc- 
tors as lead and tin, at temperatures Ol 
minus 350 degrees Fahrenheit and below, 
arc equal to the best conductors known. 

Science has taken advantage of this 
ability to ship current by parcel post. 

ft's like this; Electricity is induced into 
a ring of lead which has been chilled to a 
very low temperature. This ring is then 
packed in a well- insula ted box with a bit 
of liquid helium to help maintain the in- 
ner cold. Thus packed, the ring can be 
shipped and the receiver can use the elec- 
tricity it contains. And what is also im- 
portant, providing the cold in the shippl ng 
parcel is maintained, there is no loss of 
electrical energy iti transit ! 

It lS predicted that the time is near 
when the trapper in his hut in the far 
north, the xnluer away from civilization, 
and the farmer isolated from power lines 
will receive regular supplies of electricity 
by post. In fact, Doctor Goetz believes 
[hat, through the study of metals, crystals 
and atoms at extreme cold temperatures, 
may be wrought as many wonders as have 
been altained by man's previous work 
with heat. 



My New Sytten May Bring You a Fortune 

Why waste time uiul mulicy in attempting EO sell 
your piECcu, copyrighted or gtipmEccied ld*a? AVhy 
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KEROSENE 

TORCHES 

Have ‘Numerous Uses 



FOR KILLING GrRHS ‘ m JW Jtt an J 
Fm KatkIhi mud Muihrwm Bedi. Far HuiiJiii 
T*r, Pitch, ate. Fer ftwJwtimii Vewl ttumingi 
Rtruiniofi, Singe lit, jMtkm,;, T luwii>:, lmJ wJicr- 
v ™- 1 Jin/r, but 'Ijttif li required. Ajft for irvfor. 

muian. TORIT MANUFACTURING CO., 

I?? Went Tl-iira Sr . Sjjnc Piul. T.iir.nfjou. 



f DEPENDABLE POWER — Lbwer PrlcesH 



{«i* at m 



J-MAW Du ILL EliRillH TRACTOR b. n Fll un . 

• Luvnu. 1...1 Tw; ... i,. r u 

'jnsi si>w 




i| »-|irv Ui I- 1" |i» Pft&lj 1 1*— 
rwtri. Fll 



SHAW 

INMll 

CfedtA 

Ti»r1w 

E.7JM 



•— r||Pm >?r 

ETJL-: i LTrl-d I 

SHI W NFC. Ml 

4-505 CiMH 54. 
C Jill hfc-^n. Minna 



Triiw 

El,L .IkMlI 





Wrll* tB.m v rur fFrtE BOOK, HOW TO 
OBT&lh AFATENt a AtCOdp OF INVElhl- 

I TIOH — or li(ld iJja wl ng 6# M uAeI Dl *DUP Iflltn- 
lltn Id i Enamlnillan. 

PHOMPtWESf ASS U RE P With >C*T RESULTS 



MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 



li.jS WomlwuMh Bldq., Dtfit. A N(« v^k CJtji \ 

zaa ea r le bcd-c, WatHINfiTEMt, C+ * 

r 're “Trd -f T-IT Fn* . "'ll*- T*I*.L,- u.J ju- it r F.K-and - 

■sl JblEEitHb" KTB. 



UiUL 

Annxoii. iiB>Ti « i rMii ie--ii ■ 






^tHiniBHiai 



riant 



>ri 






<20* j). ID <uLj- 






130 A 



POPULAR MECHANICS ADVERTISING SECTION 



NEW SSS JIG SAW 



With DISC SANDER and 
12 thin PUZZLE SAWS 




AERIAL FERRIES — THE BRIDGES 
OF THE FUTURE 



ONLY 



$Q95 



Motor 

Included 






A hittv-apcffd, 

[jTBC'siitn (in- 

Strutted motor 
driven jigsaw with min- 
imum vibration , t * 

NOT A TOY . . . will 
last a life timer Make 
thousands of puzzles and 
intricate scroll designs and miAbmiTf cn 
earn big money. Machine UUttWAH I ttU 
ccimea completely assembled with Universal! 
hiati-speed guaranteed motor for A.C„ at D.Cv 
current, long ertensfcui cord, soft rubber plug, 
Works on any light socket. Complete with 
circular disc sender, adjustable blade tension, 
12" throat, large table, hold-down guide, 1 
dozen puzzle saw blades, adjustable chimp for 
attaching to work bench or table, Now 
offered to you for the amazingly low price of 
$9,95, motor included I 



F.Q.B r N, y. $h rpj vin& weight 20 lbs. Send 
t2-5Q with order , . . balance an delivery. 



JOHN SCHUTZ SAW CO. 



Dm. 16, BoiZH 



Si G norgs. New York 



FREE 
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, ™,cy units lti American industrial life as 
John A, Kocli ling's Sons company, build- 
ers of Brooklyn bridge; the Great Lakes 
and Dock company, which rc- 
frorn Luke Michigan all the land 
tli e exposition stands; the Otis 
^ Elevator company, which installed the ele- 
vators in the Eiffel tower; the Inland 
^tcel company and the Mississippi VJrfkjL 
.-Structural Steel company, Robinson and 
I Stein m an, designers and engineers for the 
sky- ride, were the designers of both the 
Manhattan and Delaware bridges. 

Dr. D, B, Steinman of the latter con- 
cern expressed his vision oi the future 
For this type Of Structure in these words : 
"Tins structure will mark Hie opening 
of a new era in bridge designing, It is 
much cheaper to erect; it can be built 
faster; it will enable us to build longer 
spans, and it will be just as practical as 
the standard-type bridge now generally 
used. It demonstrates for the first time 
that steel is most efficient when Et is at 
tension, and that the cables used have four 
times the strength of steel members. 

"These are th« highest steel towers in 
the world in which welding is employed 
exclusively in the fabrication, anti this 
use, to date, is the most important ad- 
vance in the development of welding proc- 
esses, The span is 1,350 feet long and it 
would require only more time and mate- 
rial to make one ten times as long — In 
Other words, more than three miles,’' 

C, C. Sunderland, chief engineer of the 
bridge division of John A. Rot-b ling's 
Sons company, and hts assistant, Capt, 
Charles M. Jones, confirm this opinion in 
the following statement; 

“While ostensibly an amusement attrac- 
tion de luxe, to (hose of ns who have been 
closely associated with its conception, de- 
sign and erection, this sky-tide is far more. 
The stupendous cost oi present-day long- 
span bridges, coupled with the fact that nn 
rare occasions only are they used to ca- 
pacity, brings to mind the question as to 
whether or not this lighter and cheaper 
type of structure cannot be erected in lo- 
calities whose traffic demands do not 
warrant the expenditure required for Con- 
struction of a lotig-span bridge. The gky- 
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ride Is a siep in (hat directiqn. These sky* 
ride rs r fill Ey loaded, weigh approximate- 
!y 14,t)UQ pounds, about one-third of which 
3s pay load. For utility purposes only* the 
ratio of pay load to gross toad can he sub- 
stantially increased* and, of course, cable 
sizes can he increased should greater loads 
require it. The sky-ride cars are to hr 
dispatched at one-minute intervals,, but 
this ton can be varied to suit the traffic 
demands. It is evident that this, novel 
method of long-span transportation has 
possibilities, tilt realisation of which only 
the future can demonstrate,” 

The goal at which these men, who arc 
making a giant amusement out of a colos- 
sal idea, are really aiming is summed up 
by Joshua DE&posito, chief engineer of 
constructioT _ 

‘■'The coA of an aerial ferry,” says Mr. 
D’Esposiitif “would be about one- to nth 
the cost m an ordinary bridge with a sim- 
ilar sp ad. The capacity of a standard- type 
bridge IS seldom used, yet it costs just as 
Kind] to build a bridge for one car as it 
does fibr 10,000 cars. The skv-ride is sim- 
pier tnian a bridge in design, although it 
pre&i/tits many different problems. 

lie matter of ultimate cost is going 
to Ijti the deciding factor in future public 
improvements, There are many locations 
now sadly fn need of bridging, but no 
money, or insufficient money, is available 
for such work. With this new design, en- 
gineers can offer capable bridging at low 
colt. We are entering an entirely new 
lieVl in bridge construction, and the tow* 
crsVoi this sky-ride will stand in the minds 
of ftriilgu engineers as a monument to a 
ncwtpyinciple.” 
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GASWIEVES STOPPED! 
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NEW 

BULLETIN <j 

TELLS HOW TO CLUE 

JIG-SAW 

PUZZLES 

G LUING Jig-Saw Puzzle designs 
becomes a simple matter with 
the new CASCO Glue developed es- 
pecially for this pnrpose . . . and 
for fine Veneering * . . and identified, 
as CASCO No. 2 White. 

Muted cold and used cold — smooth- 
spreading — low water-content mini- 
mizes wrinkling, blistering and warp- 
ing, Great strength, quick set, and 
high water-resistance insure tight edges 
and permanent bond. And CASCO 
No. 2 White will not affect the colors 
of the print. 

Send for yours Today 1 

yv'jr trial package tiF 
CASCO No. 2 White W5d*rtt 
ip gill* k-vcth. 1 lcrgr Jig-Siiw 
Piaulre) wp m-ill prn<l yflu, fnc*, 
thii btLpJuJ buUtUa. 

Tells all ^boc t gluing Jig-Saw 
Piixilrs . . . croitnini. vnbjBWc 
CA&CO Oluv 




THE IJlEY WJ.T 
WITH 

CASCO 

GLUE 



T/fe Coupon is for your tonrenfence 



THE CASEIN MIG. CO. OF AMERICA, INC. 

!05 E. JSnd St, N*w ¥wli, N. y. TJ.I-5-33 

f-nr.lviKri.l find lQc in atBPipi for trial 
pacliaa? of CA5.C Q No. 3 White — rIbu 
my copy of '‘GJuiog: Pvulc*,*'* 
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J%S0hk 




THREE-WAY 

PROTECTION 



You "LI get bcttcT and longer HxvicC 
from aEl workshop equipment when 
you start protecting it with 3-in-Otic 
—the oil that is specially-blended lo 
do three johs at one time. While it 
lubricate*, St deans working parts and 
j pr£zei\l* rsoL Use it regularly ami 
ytm'll save many a repair bill All 
stores ; him-cly carts and bottles. 

3 -IN -ONE OIL 

for Every Work$hop Use 

South Bend Lathes 

A jr~ Higgppj 96 Sizes 

and Types 




8 r t? 3* # Swing 

Chj [. inter ii ha f £ Driven 
Motor Drlve-a 

S 75 M end 



ItPxfT Qixlck fUieiiiguf^ar la rfie.J.TIl7 
$4nd for CetceXjl Cwtwln^ Nil. 9“J 
<le*::r ihinw p n d Pt icil !2 96 ni Cihil types 

o£ idiu lIl lie rill R«c'kJ:iei»reeL. S^reye- Cwt. 

t:nj? l^tkrc, AttncJijiceiits a.rcJ Tool*. 

UaClj by L 1 . _ L .'. : I v C . L try rpv.ni: 1 c-irE-.i rm|£ 

iJante. m^hiiiie. auto tf-ieiLr. barae 
Bbopresd Eaborviipriei. 

South Bend Lathe Works 

6 ITE.MmJlBcin At. p Soim li Huud P i ilJ. 


tfiw^iishsly Usmf 
and Kstt E-'nctprj- 

Ihf'-cij if.vith L'l.-niJ 
rc'LUiCA tq ”Jf :.i:IJ 

it.c-sp, at tac-faan 
priw-fl. ■Oatriti'r- 

eAiTL Mill Motor 

L’rive. QuMajitecd. 
Writ* ftw List. 


Ulhfi Builders lor ST 1 Over S5.DOO Users 1 



■ J iiop B and Tiepuir 

Shn Buy V4lir 
Auio motive. Elec- 
tHcul and ftatlio 

:Ll|iI.l.7i:iiivI:L l-brtf 

tWIIHXtl. -IIIlL fctv- 



nviT 

^m ^m ihoiLiiii'Li 

:#*• flK ■ ■ [1: r.,v Vm VVtah- 

PPJ , > mm cB i nk Mirti™, vne- 

bl 1J H H uua {JLnprct, re-- 

Ill 1 ■ml H <■■'■■■■■, 

IBL -i bl jH ■ Hi ■ J>iJpllcHtlnic Key 

n „ MncMrjw at Half 

PHnu, IlhjrtTntfliJIcjBtaliiirs and Jssn-Leo Courwi Fra. WofM-'i 

Lwifaiiiiipplj Source n£ lLnJiC4t. 

U«DN INDUSTRIES, IMG. ™*“hiimt 



CL^VEUNO, OHIO 
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BEAUTIFUL PUZZLE PICTURES 



£Ucn 4 in., x ft in. J\xri r hn jc mil -n| Ai|b- 

3wtff you Jiff rta# i>u!ri* _ emtiuiiij!* 

J. 7 H Lwikirm Tcc 1 . iiorfucui naiiriKluctianai in in nr 

■p mZr#*. W* nfl>r jowly rimi-l 9 1 ^ ■& iff, 

i 32 1 =.., nr 10 ci,ew I d nalLy nrlin-ir lubjrwiti |lx#> 
?□ In. I tu In. - inr Si m. ftnawj r*ih with ftn&c* 
judi&a.lcnf wliirli njuvrlnii'Lii. dfriicd. 7 >SpuLc-:I 
nriim^cly pnatnhirl. ALb-crt E. Kinjr ■&. Cnm— 
7P w*rr«i Hffw 



SEE: 
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Build Dutch Windmills Y **0 




£uy ix- belli 



_.IW[ICH .W 1KDM 

> "wJ +-ga 



bun SIlojki «nJ -i *iir phu. mad h roc lllLurHLfd rrku Ii«l 
GRAFIENIH’S NOCIl C0,> (fell. P. IMD H. II. , III 



illik. 

•nri. arfEt LiutTutl 

Alwi bmuclIU 3.K3JIT 
IU buhl II JM. fer Li^“ 




«< 
b. « 



1-^d Up tufirii y-atr h*L tad t wk *rH h rrw ^hcihi Lal!--d-r F 
3 -miI topwi. Pare rba Dr^-'l-d ■- iwpt kIL Qth 
JlH.HW i&.ll.iriiH H >ll "j Pjlk ip BT«.'%r »5»1 Vhuh 

mill he HL^rac-i >||li r H t£i l»r ^«w Pc^ranL 

Hu AfvmbC*,, ?0 W. J^tirn 1SiJ„ Fmri I] LZ, Ch^iir 



New Money-Making Ideal 

KoUilng Like It. Outit. easy, iUEnin«*l ontl C&^AlrubCl :iif TnQiiAV- 

BukSnff mnbixl. Kivjttlrn^, pdn caHmiIiw- N4 nnvunia. Jiut 
■j-^iMKxltiLV; j r .>iiiili. ii,j,i:ir. eouw crcep«4lH lio* to FaiidJnnLitn ror 

LrWIth., lt^ 5 jiiHiirf.tw- 
ntufif. Literal pnop-h. 
union. T-Vrlcti niJkiJ/. 
Add tons. 




PAKMCULU0R CO. 

E4T Hpriiii BIJp., (. If vi'l.ir.-l, O. 



ODoYour PRINTING 

. . 1 . 1 . 1 ... i iii.ii 1 ira + -a l-ilmld r. il‘i;i.rl ’. Inn I is 





I'BTtf -TatlunHrM. i .frlllJ.P 1 , 1 1.C1. Inl’t]i. nilVPrtl!»nv. (ftp. 
teavo money. rrW Hr #wn. e* etiOLii cur nitea *n.t 

Vi'ltl i! . i-.rilltlT Rnlfl«l 1' :i:'ii::; t i I-; i ■ iil-ClI. . mi;. |nl|r 

l-tn !J ffi i--:i l r:-:-:iw HJ ink rower SM* WhiiI 

t', ilv atjuy Cfr., S-liT.MPi Lilt-h.tbmt. 

A New CURVE Ar 

DFJinsHEh umweiis -piTisrs 

‘ T:— i r-j maArr/^:pppri!:!p ft jisiwrSy. 1 *!, j ^ run, Fxim. Jr. 

J Slfic NlP'lW cl |>r hull Ml r^- trill <ehtrtwtii% ^ia-fnrira^rl 

ajiHLUSilurtHriUrffW 2W->- F;-r ™ i.y N 3 ^jt>;w. CIEV^N&GHQ. 



Bis s ft. Telescope fSJSjm.SK S 

rinije. F^h’-hil 13 yn 1 : lr:c -T ]:miinir bo tlio e=i: ii_ LncludeiL fiti- K. 
( H.-1 fm nil- I ,i:1 j f.i li-riiJ--il !K’-. fillim itf-il. Bis Til -r- PfrtCfir.ld. 
y ■■ Q 1 > I,.- I-V1.-.I ILrnot j X, L ainp .inv, I i 1- 1 re nte n,, N ■ J. 

DEAFNESS IS MISERY 

’i-JOf penptc -witt gefesdiee lka.Tin.j| 

I ’■■'I Hcc-d NniJV’ "lh>F cmncruc.cn, 

rp re Thcitrernd Chufdi. bK»usc ihcr 

lucLi-.-cc d JoViilLIrlidrillumd wbr CCi 
rc jc - tie Ti '.v Mr.rvpkec.er- Eltl n|c 

in xti tir rnrirtlr out oE rij|':,t. 

TT n wi pci, ' bil fcccbcc ur lie i J piece. 

TlrCY xrr ineipcnaivc. '-e r i :■: tnr 
biM-Uec.jnd pwrew iti-Umcat of 
dhe In'-BBtcip, hiniRrKddkl. 

AO. L^OKAFID, I .It, SUI16 m. TO tilh ftre n Hew Tart 





imMJB— i m *r mwviinritti 1 1 1 o-s ppm 

TYftcii turtff raj? to trdt'iTEfacj's pleas* rut-sriaii Popv\ar 3fp-cAar!ic.-a 
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To Make Better 

1 C SAW PUZZLES 



Thkik |?[VM latrat wrliiklr^ In pusjlc 
mu klur th > L add si.ir.i- liii(i>rp$i t \ i!u.‘±l™ 
Trill II™ uica-.li Lit no Jlli Saw J'rKZJ.li*. 
Lhv ta'i< (ill :.nV4-:-»HTt*ri(: ilia country. Kcilft 
Hlriu iUNi ur Blam its ?.. fin-fr Oidl nJ InSil- 
Inff. 

| L Dl WALLACE & CO. 

ftduii nd £alll*>-l* In. Cjhjja. Illl^le 




CANT LET GO. r 1 

MDS7 PfliGTieAl. MITCH Mi HE | ~ 

0» nr rtf I M.L r.i ci nilai — m failMrm! T!:- 
Burin ?ttbitciwtp] tocrL A kM id t(J lew. i L lonrsta 
and |»- m (o- 'lAlilil your own Irai-mr. W ■ ti-s foe 



HIMMEft BIO# TOOL tt>. d BnSThFrd St.. WiurtM. Wk 



*4- 
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LHai Modal If!) Htinrl nWll- 

Inq m»IOl. BHHdi, IsiiitttVfi IBILHniD- 
: te-ow. 



linn, cur oortl-.-: I 




■ Hi hImiA nuw-. 
■ ■ 1 1 -r.- 1 . r r 1 1 1 



DL.im Arcurau- fee iurn..’t 
f. .j anuuL HLuc or N Icfccl r m'hIu 

Btimiu. ». II. itori *luii. Wtugii Ih os. PrlM 
with .*» sliol.i i-TM — it.Ti— t2.S> depoar. on 

CLtUL Trm iTnn'-n — &4t. -S i »'■ H<Au. ^HKMlirr, Ht. 



For Eig AQAIII UIICI 


IDftflUKI 


proftfe bnUH MUdl 


InllUnldi 



W* flliryW VhiIL Tii’-W, II W CEiIInJ, tllln n|HF c: plwDV- ill r^L'-iiQa: 
ftV^rliLjfTit rTi-itfl. MOCi prdfli: cnir HTvLfr im, Aft null t. 
INTEJ15TATE MUSHROOM ASl> r N,. ttl— 70*7 Tail Tft&g Chiraj 



Ml. 




Flexible Steel Rules S *SdfcTr njl 

Mdrti) CM il.W % VnU (FomplC Mr.) f AiiKirr.*- 
tlr- (K-Hlutirditcill Eil.HOOffic. 3j4£dp3na5e. iiinnlot u! 
4 Scylts 1 1 .W I'ljhtuilM. 

A. h.THEL EH CO_ Ptfil. ErMtlMn ln n •*** TcrtCRy 



•NICKEL PLATE YOUR AUTO 



FAUtEtl. TOOLS wkbriiii irmnrv 
1 7 tt.tie.ii Jim vrM^Jd Pl.tln 

> u “jrfl N hetalcoaET’ 3 

□ lipinflt.1 Ala IrVip 



TUUKAUIU 1 

i-vc [Lii l j rjin in eiiiiTii-et - 1 

Inf §>4>dar ptatn* btArV 9 
paid. 1 

Tr DKitiir. ML 




MACHINISTS— TOOLMAKERS 

FATTEH^ MAK IERS OIEMAKEE3 
Fnn CaTal.yf «l Tt->lcHajt« 

Sa>* TnunAy nr -ur-Hami nr™- 
CERSTPES TOOE. CHFJtTS 
|]7 Columbia Eb. lldVidn. tmlft 



POT PICTURES, 30 LITHOGRAPHED J1.00 



Hijawafr. Tbu^hln, F.ub. pirturr ill liutrBi'Lir'L in T rieb filers: flit 
jitcLi. FiDJCUUi ArCllUi lon»” tSauAffrcciuu nuarpiiLri’J. y>s ■,bfe|i L 






and chrra mlur puitUfu*. AiMfiinif "i nm I x MJL ¥ x [J, ll x M, a 3M. 
IS K Ik- I - ! — T 1 1 ■ I !. = 1 1 " 1 1 . -onLcr kL dull'd. 

OSBORN SUPPLY COMPANY ilfl EiEtu^li &«LSjn, N. f 




limSali im rniTlutf liif tdhuTm iw 
On iijiunds Save. M Htevu jr-rl r Trw 
pjul iui{i|i/ wLlh Te.|JIK:t'!i JlwEff'ir-tr- 
Knt A«iibfnitu.(ft i -..I hah]t fcaiDJnff. 
WEitn fur rrec ljms-kldl r--l.i><£iE Lu- 
1i-ri:u Srffrt C i .rthbL 'PII HI|lLli*pi:. l- 
j.': ■ I ■■ . I'.wy ".j-v W rtllCifiEli* . 
i-rui Iiiif many r.i.'iL bavd- 1 

NwRt Pharmacal Cfc. 

C<=pl, BtO StLmjJi.M*. | 





JSbflTABU 



A Crd^ni n S_ 

Lefiie» e(rrtl1 ^ 

A* ^ ^er 1 

Ja* Tit. a Ma: 

ll( ikSrt^ f 1 th f, 
woA ** 

^ Ji L i v. riE^' 

^Sovhj ggt 

p^^hprll 



Thfj iensitirmaL k.TinciunMiactit 

i? cf m Frat importunes to the 
hkh 1 Mlirr rs wi* cbd Pjesiiit-nt’i 
MrdikH|.>- in the LJruic;l Hun- 

died] r?-;r^ndcd to ny fine cill (at 
Ah* ii !'.l fipcEAlr L'_ i : .■ ■.'. <. jQnuiLd£KGnaiC 

KITCHEN COOKED POTATO 
CHIP CHAIN. 

Quick Cash Return 

Sh " 1 1 U. I 1 "‘ ‘ . I I firP'^Eiir.-iiy -fur mtn ™ ntc J 
W QUICK INCOME— t:;.r: RIGHT 
W h£KK IL YOU Alts. Whulr iamifei 
grid jinrrriJ^Ed. PROFIT AM.E iri^ 
pkrymnvt in l)*tiV ™.-n kmc. Pcri-knii 
djL-puru£i:c or eicn capiial uriia.-s.i-jH 
hit. Pi'll to Sis Hunfed Prrcim 
Incwuc cr. COSE Cf riw "SUClLIi, 

New Mane^MalcinB 
booklet Free 

TiAtiji 



Ruth CuupJn 
Pooklei, "kr-CESS 3N 



. Kill 
MANO 

TACTUA1NC tOOO PHOH- 
UCT5.“ Ki Jii I hr llidiiLj. l iliC 
i-.otr at Fbmo Chips, thr bcj'ilV 

Y= i : : " ! i i : |." ! ix:.l. i n .iiivi: I ' 1 1->. I:: i ■ 

in NirauL Oiain oJ "KITCHEN 
COOKPIT' Whnlnak EJiicritiLH 
tofj. Wj-jb: Quick — T GOA's' — 
E'-rrythine FPKCE 

MAIL NOW! 



LYjMfrEjkraui Compact 
.?Ui Stx I iigli 5[ ., 
Sprinted, Olio 



FffJl? armi me — ! Oiif FREE u- J 
QJltkijlJC nLdipriW im tny pnat. fuji 
Jr :_,l : v{ Tni7"ncw ' 

Ovl^l- 



Nam#. f . T . + . 



Adikrw ...... - , . . , . i>. ..(■«. ......... .-..T 

CiiT. SBtt- 



Your Choice of Six 
Flying Scale Models 

I iCur 1 1 1 alatr BbtiM F4M1I' — rai ■i'k 
rj.nl iblij— rdkil D-ill.- Ctltl 
Any Tm Moduli in- Ut p*itn»ld 

IS ln-nlxc: F'Sftp rnmylrcn Sn Kl»*SHi 
Vlfliii ujiiLoJI pirti. iiin-lcniliirqiilrdil. 
Zs.nA .¥* .'Jrai'j ttf&t Hui’iiir. of .Vfir Af wfc-li 

IDEAL A E BOP LAOS ftlVPPLr COUfAHV. Inr. 
JB iTlh *IF**1 MlwTHfc-n.T. 





COMPLETE ELECTRIC PLANT 



ELECTRIC 

LIGHTS 

ANYWHERE 



m 



READY TO RUN 
tlQ Yodt UElMI Ouf»nb 
I Opd/atpa ftlff LriniJ fipp linn can 
Fin c.fr>T Luke OrtraKCdi 
Cunpe «m£ Filtbib. 

y^Ijis rAm(i(ttt (tnt A. Cl PLANTS. JM to 
IQ.QDQ ivil((h. Eimy to miHAll. YYrios — 

D* W* OMAN 0 SONS 

D 2 rt HDye,l«Ln ii AtOt MinneiipoliA, Ml(ip. 

- 6 ssasp«i pi«m 

ROTARY fin Pimp, Kir Motors 

TAKf UP THEIR OWN WEAR 

HOIM i fS S ij.fi'..l inr |?j.|H', J faxJcra, ru eu- 
, l..iii> i ml li' im 1 -, Ihi[[Iu J llkn. 





mllllBf nm.'liiMto and n4*nr 



POWERFUL 

EFFICIENT n\it'0<iiDLli mill rrioilaJir.cit'lilr 

MANY 5 HE 5 — VA CU U M-PHESSURE 

Lei man Bros. ”«VffAOTP- 
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'-fjf The Be r 
■' i Ektlrltiin 
7 10c 

f Adi E&e Ire 14 
pwci boal ill 
1&3LS -ft- i l?l* i'J 
-nriLiBa ap+i jfcllj - 
ns fte-p*. T-rtLa hrm 
■ • Tihfcd l-ueivr#%.idj ■ 



Single and 50-Shot Air Pistols 



- ■ ■ i j ■■ 

Wkn - ■ >J «-J VL jjQ F /Jr 

h nu ■* MvIVcIm ■* 

■ rs-tl nsT^Nir *11 bc-ul 

sXtb*t III* |f !■!*>'■ 

-^■rriar-J -- L _ *l HHanfc CarlrldfiHi =t^alra'3la ■■prr- 
■rtHP a. P 50c. SuHrCar mH r - II OO. lu«i 
ChiiilccB*. 50c Ido-. II l-'-r iCmb]|r cipil iv 
7:«jiL i hr:r.J 4 r ”■■■-.. I 50c. :iliii»-!>l Sj Ibn^bi «lp*. 



Electric Telegraph Set 

A VC I A privily Ek^lric Ti'lesnipb Set fit ynur 
DV 1 J" own [rxiSo. |«r| Misdlrii meiRifcjEB I ^ 1 * 

to Juiir friends, Jh-lU-r BtiU qci two «rU, hook thi-m up 
a* mLim> ii In r I im t ‘ i - 1 ■ i ■ 1 1 1 :i i h , \t/r 'I’ft'O-ffAV J!ES- 
SAUES (scdulinit untl i«kv]deI. Nci rri:.ili! ■ ar nit 
14 Otmfate wiik tbc tumble iii“tr'.' t:Mrii Iks', nc- 
cnrBpmiiy (Mh s#t. OjwrrtlSS on *□/ 
ptojulird dry buttery DbtAiixabk nwy- 
where . With tills buUU j ih .1 etui 1 1 . 1 ; L 7 o to 
(TiiTi.innt rmd receive tochumbi by 
the Mortu Cws, anil 

in a very short time become mi i>i- 
pert operator. Mounted tin wooden 
b*W 4 x ;s in,, firs! 

eonstnintiDii tbroinboul , cmnpletQ 

Willi U lM. , i'llLluliir , Iiii'l^i-imE., inLl 

ieliire Western Llninn tiLnnks, 
imLiT.miI in jirH bust ndtli EuU 
illiuivjnted LnntTiirtioni — ■ 
aUL FQR JSe I'williHiut 
b » 1 t try ) postpaid 
iCniLidaniid Foicicu Jl>n.) 

77 & pd!|* LjI JIl"} nl 

n-r.h-Mtlai. jakii, 

trkki. pu tiki, 

L">u k., .it. iOt. 

JPHHFOn SHIIH +■ -ts 

Waitoi. 



hpL 040 



M ... 



STEAM ENGINE 

NEW POWERFUL 
MODEL, JUST OUT 
AM ICc for pdsf.ie 
■Tid P-PCMrtk 

The wnrliS > kireeet iralu*- In inc. li uilenl 
I'ljH. A KHill IMS r-IM .111 min'jli'-, III i-.u-iir: 1114 
“lncht-Un Iwuflnby £> 7 iiiebmia.dlBiiiMti.'r 
Phi LoeTiklii rircnm lercncci (nr ONLY 25 
Hill, YOU LbQljin MB ll rilfl, tno, li '4 R 
rsvelntMn nv -if: Eim fly wheel ripln anvil ad 
a erc-lll rkll> :v* J . . .|| ili. V .1 "url Ml Main 
up. Ju'l n^ht up, nil lIi^t ImmIit with 
":ilw. «td I" ^ (liw imniHee- llie enelne Li 
minimi' at ijin HIH.. 11 J. New model I ii -i nut, 
nun uri xlrwihrl nr eancrfd Iibii — \ rnlti< 
MiJWldJt. ]Cais rtj,- wheel- Tor rjnutup r-imll 
merlmjilent (iv.-k 

□ UAR4NTCCD TO RUN 

11 U IwItTKi Li-nlrhl, r l -lrj -vf i~- 
•n'rrU M r. 1 M wlkxt.Ap | w 1 fx- OHilraUi Ik 

P'.Tr Mk 1 11 ' I - i't.ii li|.h|rr IL'ir. t <T tmi r«i 

cm- 111m n»'.rr E-"'r Ihr. tld hlT. dl» 
e, rm^rl'ijy -.-!l ■■■■L — ■: I •• .|: 1 rahM Filth, icmfv 

H- 1.1 7.r MiV t| K Tlid I Sc «c:rt l.r 1 

Mi-klhf. Ebky -.'lk*icja.. r't.ir.'i 

nl.. 



ST Vn'JJB klrj 

: r 



Pr.'B Ji'. rjiLiii .'Or paJn 



CAMERA with 
Complete Outfit 

{IDe II .-.I r J Tor 

AlihflUITli fbl* 
nnpsrDt'ill tH tip 

MAR <V EIlOUS. 

IV C H 1 AH. II 

1i ijulte t-nielerit. 

xll'i Will r. LK e 

M-' LE N b I b PIC- 
¥ ill! cl, J 1 H Inis 
the thlrjz f"r l»r- 
Rlnneri In |Hmo+r- 
raptiy. It i-kra 
Tilet'iien !'"t -quite 
2x1 H LllCt-T" Wlcb 
nlMArneAi, atiarpn™ 
i| -I : T;.r ■ Itxvili:h1 Icmil ML'. 

]1 Ilu !l VERY coo 0 LENS; 

BRILLIANT CLEW 
FIND tit. il him life yet eflertlfe SHUT! EH, 

null ]D 9 tBntBDe. , m, Lruibco'iniit. IuldiIIc. And Lt ensna. Oani>letc with 4 



Crystal Radio Receiver, $1.00 

Hiy wlut ,bii nllL ntmnt 
Eleen-lral *nd linitery dcti, j. 
UHYFITaL tut Iiub Lliem Dll 
Lent Jiir MlrnplJi.ltf xn.,J nltaj- 
rntii nl in i in, TIihtb Is ilsoo- 
I Ac'l) uti nniMn ui>:i in. i| IiCijt- 
Sk'h Ini tulli-rkA (i.tMir ■- B.J. 
lubes ft> WM*r nut- — iin mnlB- 
IrtisneB pypvBSP 'Hln.tww.rt-, 

Luft butblllp l:i i -InirprM .1 ||ij 

Wiu liu-i lliilfllltltelr. J!eeni- 
i mu Ib I Him snd i-ir-flj. Tlilfl 

!:i.' 7 .W Ll |ldLThiilml In airL ip 3 ijq| 
tU II. k IulmI rl [rmAR ■Tlj-d pI -u-| T#l , 
■ HA hi .i*. Jiu m. irrs-rrin r »1 > <1 Cl 1 
.■r-r its nil,*, .# . n l.r ih-'Tibfi r 3 E- 

d.iLvia -|. Lm ]W i»ihw >L'-«r«rKifr 4 

i4 I.ip l.rrwH na'rmli 1 h I^XC |- C<J 1 r L»- 

rlia|la|; ii|ri»'.rir. trrnil. hn*>i.r- 

’Hip II 40 p*f.tai 4. j u-t r nslfu 

. - -- . — ■!! cwrnlik— THlPilir rr a v* io 

% " r - pc->tPHid. jahmag N a Put H 4 n. fthcim, mi*. 



JV*H *hi^ pu ti 
I‘HVI ■un-J. A 
„.'i«n-|qt fn crvla 
'r* Hp* '!. -i-ftPri 1 1 Li- 



All Path -Nit- -f A* 

enanf-HrOnlj | 



FI LML 1 rrjekj^n RRINTINC P.tPl ft: :i [Milt liltln RR 1 KTINC 
f II b iwt wlii qivH VipL ami ulUFFur OF CHLMICALS flip iknelopr- 
[rifr, tilrs euiL lurnluq out ltin tml-iheiL pir-lure. l-'ull ptirlel Imtrur- 

f :-in.-H CAMERA AND COmJ-lETE OUTFIT ONLY 23* KCAHiJ. 
an-rf lwr*ip™ Ufl wliii iBc extra lor poiianr nnti snrldr]. E.-tn 
FILM 16 c per_rn k si^e el 3 F ilm-.. Elite Prln+lnq Fxii^-r Itr pkpi 

ELECTRIC MOTOR 

An Eire trie iM'd ter rnr On I, 

IP ce nli- KobimIb tlzuun urn 
ln-llevalile but It !., iM-tk-nrty 
tme FwOWkY 10 mn.ta ire 
dt-niL you all Him parts neresr 
1 UT pxeacd In a iii-ftt ]hi! 

Willi Cull | 1 1 1 IviL ll - 1 1 1 i 1 1 _ 1 1 

trulml din i.-i liH-M lur u-=-trui- 
btlnir. No trouble at nil 
putting dm |KU-LX [i v— 
*tqTw, In rotl Lt la 
fCM. r.< folknr i 

|rv ilnp r lulmf. 
I)M 1 * H -9 Lb H. 

■••n 'ji LL« rr.-ir.sr U 
rf*iT la ra*_ IQc. 



« Aitoni!*. p. « iM 

HUB - . H. Ll. kh>'l WliTl'll-'- BET- 



Virr pi-T p ri l L tkI nr^Nlh hTh 
!«■ rm ic- I'ikidh. ~ 



nun 



Ha. 6 



D-p- 



Bil- 



UWrS 

B 0 - 

Bhui 



hn. _ . 

_ , 7 pp ktJw- Brapk 

dhr 4 f-Mi-.l or lUpchiRr. Tih bm— 

IQliiHU Ia oh I »dT.c. TTh ^r« 

1 'iri'l Hk---a Air Rih IMk In E_ 
d- - pi n- H- II UhTl„ Wrll Tik-J" si d -J' rihl^: ill r 
p*-".i nkk#l i-lmd; nalunl Er>ici » -d k-wIi. Fr-iu 
ir-J rwr «chci. •'■■ 'ihp ih-.- iL La e^iiml IMiae 
; han u nr ruk-. Hr Kim* wilr. crrc-i-iJ. 

pniitSSa Srngl* that Plftol * . . 52.50 
lQQ-SPmE RapadElnq PliEnl , , , p ^ 5.DD 



BLAN K CARTR I DG E PISTOL 

fmfttuin ipiAiri 1 JE'-a'i.fjri, IFlfipi Ihf L<*f* PfiCBS 



BIG ENTERTAINER 

It^L J I it: . -I fl IM I ll il-lMH, ^L-t 

MuaLc- Trist-hi. .il PnrluT Cinruti, 
1.1 (,’ariL I' r l<: i: A . -L 
Fniry Tain. ,V.I Mnnej-Diikirig 
10 PlUitf lie=i'Shift% -3 
Mor. ilnfni' -I rnistles B.m] 
Ib-ijAtltiruH, 5 Connie iterii.u.LLiins, 
Cut-omts for ChiM-trirn *mi CliM**, DniriLncn;*, Fiw anrl H iwue, II Mmh 
Merrifl, Rpajiiili rrisoo Puuln, Game of Jinhstramr, Etc. All for ISg 
PB-5-tpal <L ??■{? puiyr Cittnfoy nf aerrHin, jtrj&rj, (rkb* y efr.. Ji'V. 



JOHNSON SMITH & CO. 



DtpX. S40 



RACINE. W<& 



50c 



ShIJYJ t| EifwU 



it'll 



THROW YOUR VOICE 

Tuto it trunk, under the 
bed wr utiywliewi. T^ils 
of fun fowling UMelKT, 
poLiDL’-rruiii or friends, 

THE VENTRIL0 

A Lif-llQ IrLitTiimeut, fits in 
Lhi, imKLlh i.ut aF siclit. used 
witji fttpjMe fw Tilsit Cot la. eie. 

AnyuDii eiin use Ll. Nrrff fAlll. 

AlEpflUfiHiitPitYmtillii. 

qiiii.ni jimJ Lha Vc-rilrlln. All la IP iiuti postpaid 

JOHNSON SMITH JlCO., Dept. 940. RACIN.E. WlS.J 



BOYS! 




POPULAR MECHANICS ADVERTISING SECTION 



l-lifj-A 










ARMATURE REWIMDIMC 



VEST POCKET ADDING MACHINE i 



A-JJ« KlijllJn-Ca. 
r.IrllM. 



Mvktpjtn. l**»«*i. Dm ■ 
ii.i k .Uif MiKiw 'Jc-Lai uki It . 
u.^.ri^.J s , can. 



jrk <3d 130 ' 

dlapu a_.t J 



.50 

I TdilCatr 



FREE TRIAL 

— SEND m MOKFY— 

1'"““"' “iiriH. ifi nm H>w CAnhkf iT,r.i: lei, 

rir, dn-iii n unikL *i*n Iriu li* wu p-.n-iv. i 
(El U. P H[rl rkak I 10? in LlftlbUfclU 

*■ 1. 1 rr^ l*."4llVd irirt- Illijn-fV irpl T " I ■ ,H : Yll 7 ln-.irk 

b«'-j IHO ichastuk cr A* i iJI-Jbci JjskjJh. Wp« i.r 

**">-■ riwill c »*ttr NlCHIhC CO., 

i pH in.. W. O- lu LHC, BlDl, hi. CHICAGO. iuLIn UHK 1 



TURN JUNSi AirTO INTO PROFITABLE BUSINESS 



1 linrl li*r «L nf junk mr for Ig-P 
*i*». (K-, . HU&dtlli 

«*irl- Kurin Iiis “ri'Wj yrjtr 
IJUH-prj'iZB Llal . I! i-iIT-s I nJ 

' OUkiT, J-1.1 Li. I- Ci,p 



New "DELTA” Woodworking Tools 

Open New Helds for Profit and Pleasure! 

foil* ''ftuality" mclsiT-dri ve-n took h*Te tlfuty rev- duett snsmyth, even ent. Tloa many special fun- 
a In Lionized wcoilwurklniCi to thictuAii itilM H.if faclu- Luni. Cum pie-in '• Dulla” line- :nctedi» : J-oinl-tri, 
riej and hum* *»<j*k*hn|>A n IJ nvvr the Ci:\j 11 try thr-r.e- Circular Sivp, Band S»ws, Wovd-UimLns LalVii 
cu'iiifu'li ffttcient laiittPT-drivt-r. units are Mvinp and full lint of mcrwmnrit-ij, Bend The- Coupon fur 
time-, mnney and laljor io-t ho-tli full ahd ay are-lime 1 bin f’KJSfi CaLiJftfi (rf ''Iiclta'' Woodwork ini; Ttoab. 
iTCiod™il£erB. Dfillghtod "De-lto 1,1 DwiitB DtedllS- ■ _ - - _ _ 

ci'VLTinp sc..! , « nf pmrttah> u,r fh<. n« 10 - Day Trial-Easy Terms 

0*]{* l>rlJ3 Freu-, including: s h aping, mucins,. — _ 

rar.diiifr. (frEndlr.if, In ifli rir. mortising, giaint-miiLinir ,, IWLo r, T«iCa ire ilviyf iTtl.iICnfirT mtli- 

fiiui lilhiK. <The low g-iiSee #r cKIa vohaIIIo tool ont the diKuieot rjfc killHAfluou cnau.iiMal. Fu* full 
will a; tun ish you 1) Jip-navr pun 5c mnlifru have details cf ttau libcnl *1 mp Rajqr FnFnsent Thu *tel 
UHVfed Ihn new and radically ftlfforftifUE'LTA" Fr “ '-WTol UL ^5*j4P 1 F J* 11 * acud tbs 

SCROLL SAW as their Jtnnifnrd. riaccIcaLly coupon WO"— tIJlIIATI ho diLifitlcauil 
Qvtry lorge norwtd &u*sUi ihnk^r in the rountrir DELTA NIFQ. CO .. 577B Nrrth un ■ --i: iimt 

me thin remarkable hifh4p^d pnociiihe. Pw. Dope. A£33 P miw*uk»a,Wlitaruln 

! Delia Mfp. C0...37TC n . Motor* Slriel 
I Dtp! , a&:; j. MliMukao, Wi vuml n 

fiend cr. Tltboii! i-.hl irill -in . Fri» 1 ?'■!■■!■ '' " I 

I CaMlnr; <if avulSty- IVooiltnsrlELnc Tc«Ib bj.I fii-l do- I 

| Uiii of 1 If-biy Ttij] .O fftrilul Eisy Foitstnt l'lnrsa. j 

j Snar...uu„„m„,n,- n . Age I ............ J 

I AiSdrev- ............ | 

| 

] rLijr., | 



H'At'n writlftj f.j 



Junior Home Workshop Special — 14 Pieces — 53.75 



L'eavii cT kLx 
bairo.8 
■aoki 



»:■ cT S> Ljc L - rf— lad-:- Fh'JU^lii' diAad vhl. i 
■||>: 1 ,IV H" rl|MjilJ dlLL m-hiak; I" 

: +" uln H rill li n'Lrr. + - rj - tlil r.. r 



■iSidlUlJa p| JiL 
4 LUXi. I 3 lull IE 



-pi, -li r^rtlar lusnl lijlliin n.a-. " 

l"-a raur br r tb Lr— h, -l t ,j f. fair; ^-xlr. i-~‘c m „\ 

!■ ir-l. n| .nr|> 
l"B ■ill ipr^Mfa 



Ij’iiii Mt laJdr, lailm gm iir - 2_afn-rf . 

(fair ,r* T M 

□iinrare. Fuel ne Untverul Motor 

|T ,, il. Pui-f, |'-.J m.i OpmiOH !>■ A. C. -IT H-. C_ LL4 -J+p . 3 h"' 

niiiiL. Wt-J'a **■ .Il , ‘ ih-ih. Vary fw^rlU. fikjtrrliil f| J. Cj 

Hj>Iii.i|| u [Ujj m -rp. nsip^ppM. mm,, rr -< 

ELECTRIC MOTOR APPLIANCE COUP. 

EilB S*uth U nlovi it. CHICAGO. ILL, 

ftdvd'rti««r 5 pitas# trtK-tifiurt Papular -V«Aa«ka 



t'limpfcte mrlDikup ta arlpliibl Tariory sperSlI 'ucUiiik. 
AIL tti.ul ururiitHlliliickalli' i^iu.niiLi-4 vii. 21 hour rerv- 

kr. Cirt Tdr mt Iet pi.ri* iar irnixcjm f«.ri Tpruim rlrtaw™ 
■rfc^.'K Fub. F^-riBiEk drUl>. WriBm 1 " p »lh n» «ll ^i_"p 

ira»iu nKtJDH. Spirulij IL+u^r+d TirLrarti cIhi 

I J ’-truer EJupisG, II--- ul. li 'jt® k-h . T-arrlcxtHD. -aic.”“ 

F nirivwd jur !± .W nrl jp. Aiita-nrurili iai 
rcp4KErHnl picl* Tk r.iErlix£l &.«i E-fauJlRlr m^n cf 
TMOvun cF«fcMr+_ Wm quek I t J'lMiL IcJtrr irrl 
ltfpt lirt. 

Diil#n— Aftnlt G-al Ow MoHi-Mhilrf Paul 

RE-NEW SWEEPER CD. 

r * c t-3 r» 22SG Gra^lac AtiHa. D-atioH. Mkhljtaa 



GARDEN ANIMALS 

QwurTH rliffi-mi: i!.v.cis:ir<r]tlrd:. ]K>e.i. Pitoltry. efc.. 
Id NaTU RALCOLORS. AIKm ru'w-itnvi-Ui. 

]ii iDtbffi by LGtrert IHwKLXNJ. Alio HHJ 

Hlltunu-rch-. uf aontua Aidiniihi Ktdd altick 
rnisu V'l.l ‘ kill" --HUMS CCiMba. 

JIGSAW SUPPLIES 

Tli i'j'i ljilrttt Inf piluctmtAll UliA-lH At UDbClt. 

, able prlwr. Iii« Mmle-.. SiHL'cliil i J i; wiH.H3-, 

Niairimi (Due. U-DSCB, etc. ifc-ml 3c Tor I In-. 

WILD PUZZLERS ^ 



includin 



rourh-> 



homchtudy 

iy: (he 



Complete, 

prEpa!«d by a 
m ii i hniii-.L' In :h.lh riHinliy, 
i AlUrl JI'iCakk, li.S. r M.S, h 
H(Ad c( Lepiftencat of Ia- 
du&:dal ilhi-ni 1'ralt 

lr.itilute; L, M. Tot-mais, 
Ph.B .—-Formerly L'liiel 
Clcmiil, Wilimii Sc Co, Now 
Vlci-pr red dent, L’n'lid 
OtrniLeL and GrK&nic 
Fn)(iii(-lJi Ce.; TJe-inLnf 
StOlfOHTOi!, B.S. — 
Dead of Ihfl Dr-jurt- 
liieat of MrlalluiE* 1 . 
Lehah Unlwtf&liy. and 
0 -KK 3 f L. SmMrf, Ph.U, 

— of Aii|>lsf 4 
nirniisLiy, 1 T niveniLy 
Mi nl Coupon fop Frt# Booklet oE J^cnnayLyZiaJa. 



1NTEH NATIONAL UCHOOU OF CHCMI5THV 
AiMclibd rich [hi Ihtifqadviiil CoiTHHndonEa 5 rhwli 
1 D'lX £C5l> ll, ii^rnnian. F<n nq, 
lyuftnir cost or aHUatlon, ylcau Jiaa ro> Eufl ili-.uUi 
Of ).Ue IkHUH-illlilj rimrui |b 

n UnnljtlMl Glonlulry □ Mittirn-oTcil CH.mlrfrr 
n C himicil Eharmu-lif y Sheet ChE Hilary Coursd 
L. Ir du!tr.3l Cr4miLlr> □ Pliuimj 

NlUd ... , . 



AM lr- 1 * 







13 ft A 



POPULAR MECHANICS ADVERTISING SECTION 




REE 



This. Book Tells 

Thaw your Fiitjfint Ap- 
plica! inn in made; what 
hind ijf altol-chcs nr draw- 
ings are itoodsgftfyj whflt 
oili-er j n.i fM-ns must In ■ made 
cm; liwvv 1 1 ie! Patent Lavra 
fjTutcct you; why fl lh im- 
portant to avoid -nil tuna 
in BrttitiR your jtj ifi|i ration 
fiLrd; and mnny other Lsn- 
porturi r. points. Even Ji very 

.'iinpli' d ' I *.* u. , it erw n.n:L useful, 
may twh vo v it-.- valuable. Vim 
n>^y liuve Diue-Ji («- smn mid 
natality! to by jondiliJ Jar 

till* titxik TODAY.. 



Small Ideas 
May Have Large 
Commercial Possibilities 
Delays Are Dangerous 
In Patent Matters 

The FREE BOOK shown here 
waft pr^parod for it3ventor5 h to 
show them exactly what steps lliey 
mud tako to tsWiiv ft HATE XT. If ynu 
have an idea., you should send far this 
book AT ONCE. It will loll you Etadly 
lioW hi i]|i|'i3ii'isl..iiju for i Patent i;; made, 
wind i-'! . ■rnui.i icin yi.ni liuri-t furnish ysiur 
attorney, Aod what xtep; he mtut take in 

pnl<T In prill n.i ’.■■>ii r 1 1 1 1 1 r.' ■ : ■ I , ltomfim- 

ti i. inventing; iti !. n i i i in £*rK' thing- se- 
i iiriny the e*ft|nsii-e riiihl Lo manufacture 
il. mw il nr r- -’l] it is .(rii.it her. Without ; s, 
I" H, PftltiiL ynu ennnat (ixpnct fa 
(ho profits ynur invention may make 

pDfifiblo. Spnd at r> for I i i i.-; Ejricdi , 

After you cjpr ihal, you’ll know exactly 
what to do to probce! Votimolf, 

IMPORTANT] 



FREE Record 
t»E Invention Blank 

AI^Tiq ‘ivllh 1IIV bnol;. 1 cr||| ^mil 

UrnrinS nl Invenllmi IVum. 

jiCw ns.EE. nii Li in'll, win mimiL'Im 

TOU l-i III. i l.r :: fleeted if 1 i)W liiiYL 

In in. iht lnf«| fnrm Mini 'll lift it 
in fnic3b imiircr tbit li 
riii.. In: oT veil mi i ii ynu m i'i'.'HnIIMi 
FiinUlil llm -ir::.. F ir HVi'li.llfi’i 

Vka. In Hit biiob 9 tall . . .u ho* Co 
vbb th i Turin to prateefc your 
iHtHnnU. 



CLARENCE A. OBRIEN 



! ’ 1 1‘ : L’ i ’ I ] Ki i £ i.i FH ! '■ ri i f 1 i| |i I y-riij 

nrc not odiLit tic - li p. 1 1 1 ■■ ■ i fihli* 

L’lLll I I [II HI.U lliVlIt 1 If I ill. bl.H>kj 

l ir-!l : lr. toEcthcf -»«• iLh ilifl 
ISafUini .,r lnTivntlriC Tor in, imh 
-:it:i|. T rfi'vlf* Iflflir riquf-f. 

Ihe coupon befoir lu i*vc 
jrouTBEir i nif ind rrn jlk, Viar 
ihhi, you iyl|t tN- 1 b (hj. tln-n tj 

LlfliriHl'i I J- f ~iii— ii- yn.i fli.iiiM.. "| q 

r.:il|. inour .L|nil|.;|.- l.r. Tnr L 
patent. 



1 Serve You Quickly 
and Secretly 



WASHINGTON, D. C. 



CUBlNCE A. O'DRIEN 

ReftiitiUCd Return AtWHlCj 

7C-CJ Ailmum JluUdlnfl, Wu^jilaArnn. P- C- 

F' Il'ilic HmJ i,t nnvt j-ihit H«H>k T ki NaTv to Oh lain <1 Pa-tent" 
antf your "Rccnird ul Lii.vcnthi.ii” Turrti. 



NAME. . 



I 

I 

I 

t 

I 

r 

r 

t 

i 

i 



Anything you urili' 1 1 if 1 or- send tm- i.^ nlrirlly 
r.inlMLf.|iTiu.L beiween Ua. All *Bit i(f:*wi iip. nto tvqvt 
in roiif, ari-i .. fire pro : Elm, ■which mil' uji«n only to 
myucLE or aalJiaritf’d n'vnilHr^ nf my ►Luff, 1 Sntv* h<i- 
fiifHHl puaU for SDi rotura located in every' atate La 
llm Umim. .My tir^niLimtioD ih a Ijujem nml vi'licivi'l i>|i 6'. 
My [iravtiw i* «iinrmvil «Mlri>ly l:o htwli, Traitc 
niirk.T nnd Cr.n.yrislLtf.. I have :i;cL vcuti of ■.■sinrienw 
in. I’nteuL Mhltetu. When j»tei plahi yiiur Idea in mp 
lhn.ii.oln, I am. in jKoitinn to Twnccvd nt anre lo i*afruT^ 
lir'iT’Wi i-ir. f.ir yon M y f iho. urn n’.iuwinaTile, mid if yr.'j 
desire, I can r.rriLiisu rDnvc-nient TtniiB of ITaVDiifTil., 



ADDRESS, 



ley iiirr- li> "fitir i>r prtnl niini(r flv-Aflyi 



My Location in Washington 

My offices in Wldllirili^n anr mnvenient to 

Ike Pntenr. 0 IForr, riTid I arid my nmisfarnH t±a, Lticrffnrc, 
:i[Mjii-:ir | ir- n:i]i 1 1.',' lififiiri- till. < ■ IrR ill f . nail Einmi IWITJ. 



rgruL-in mcchuhicb T"a 55 . niiwroft pi u A. * . 



A NEW LIFETIME BUSINESS 




hi. 1 . ’. w hi . I. r Trcih r.-n-e, rLfalv- J1D0J ttFrtSt "hill firm A Ehiji^.ii| |h i- huiDRist. 
He tops dIF ths-*e curniiijn with till nrxiftl on a tingle dal 3 Jm ii;,i)x 

In I Or. .1. C. AliiVp Cwili . i-k.u-ii! S2n*i.W 111# fir"t iiirv thro lie wurki-l. 

J. F. Lmwux, ChTp"it, rum* 124 li his first 9 duys. A. VV. FhJtas.-imH|i. 
I'lnh. nee* ft 4 -lfribl 4 rifHt (lay, n K L'liilr, New York, writ** 

lie i> rlrurin# iw hijrli ns u day- W. F. ATnin, town., aU-ara i: p Jlflt.Rfi 
Sp fl* dnyH. H. y. iti.H-tixfi. KrvT- , un r >||iTW cut with 15 -W. 5 -! net fur Jit days' 
work! Thr^c- Dim urn In Kirin nr*. Ilnw cmdd Liny finl-nr il (iehl LuIaLLy eh-w 
I"- tlirm ami earn fl.nr]i refTUiKka'ble mm* in thi-e dc^jirrate- times? ki-nd 
ifresirktviir in Thin ilellihi n ibi'iiiii-iLt. tCc-.L-.L ^iLn I il im-w h : ; i.i,.-h i. 1 |:l(, . 1 . h-h 

LLDt-ny with the niTif Fut liiqri iktl.-mltu trllli j; A r i> h field cli.-i is r r n Tt r 1 1 
rn-w tii-ilii-', -MjiilkilLK fr.iltlivfi- lur ■ ■ . 1 1 1 - - : I ■ ■ k. I ■ Icii'ii TIlnHit lfrliil «n[irf nuw 
Will plunvrf — Lu [lurrtl "fll BO lh".' -t-hultest upptt t unUk'H. 

DAILY PAYS260 WEEKLY 



No High Pressure Selling 

No House-to-House Canvassing 

INCOME EQUAL TO REQUIREMENTS OF 



THE HIGH-GRADE BUSINESS MAN 



Installing New Business Specialty on Free Trial— Making Tremendous Cash Savings In 
Operating Costs of Thousands of Concerns Throughout the U. S. and Canada 



S 4J07 Savings 

lor One Kansas 
Store in t Months 

rthn-Mcrr; ttl'lcewiv uf Kmi- m 
I|iVh:,I.J $Hi 1 nu unit in i-t 
JI.TST,** LH-rT.-i.H-ii Aiirli JiEh 

ii rl Junt dlitlif ](iiw-Hr Lum- 
brt iiii.lL F«iL Co,.; Weal, 1 Ti> 

llailii, In v I ■ r $ I £, rt-t" >PI i IJ.V- 

Inn- welt o-er il I ]As!j 

lee ainL ('■::! ■ Wl-eiin«lii. 
fiLVii Il.&hlrnom 

K|mriii j HlH Klara Ld-ent 

il*. rtiiL-i-B, ii.mi 

Antti lj jfk h. rtpj'TP . 1 1 --n . .'rear 
Vi.Jk, I uvr>f i JLi, met 
JrtHfr.-JS: With llwuat mid 

Ri-im'H hi I nlniihlar n iu 1 1 Id 

dii-play, -nur mpmentitlir* 

Ini xruhl evL-ry laUiijirjx inin . 

Tram r l»c- very ampiEf-vt ihl ihu 
very Ixrflc-ir. Ko pnr chn m*- 
Iiu™ titc ur-ivnC in the iitri-ro-' 
rnjih'e- 1 if in:rn>) lr:irr:ra u-Filnli nur 
lllSIl hu- -w, 

No High Pressure - 
SIMPLY INSTALL - 
SELLS ITSELF 



COMPLETE 
TRAINING 
FURNISHED 

Every m-in with u» tode.y 
alarlcii ■! .kc julcii wi I knuE prr- 

yiwiB einiiHiKe, mtny coin' 

m)f uul I t Ilt Ini' pnka, an any I 

pur iyf eitibII bupi-neBieB. -some 

uUt c-f luge cuiKdlii. We ' 
1 e«rk ynij r<rr ry Ji r ,:i-; r 6 t|t)r 
"b’jjinn*. We he/id y:iij like 
higfnit iTWinpy-mB ki|l.)- fiij-ji - 
Ixii id ilr kind Jei the 
nvuTiiry. Ymi iry nut Ihis- 
Lui.jic., ABSOLUTELY 
WITHOUT RlfiKtMC A 
HO? COPPER CENT 
OF YOUR OWK, r.m 
i,l y tell you a,IE iit I he 
Ijmitnd xpiii^H nvii il.il -In 
h-' rt. Mail the t-rujir-n 

iliiw Fnr dull i :il ■: rir,ii- 

tL-Bn — niotlilnti tc Tisk. 

HiVcryE Jin: k tn giLn. 



Brilliant Record of Success 

Amrrlcn’i fore-nilfciv Lunwriu mti- umunfl Ciu r i'ualmnfm: 
S 1'lmken HIEnc AusrxmuUe Cn , I“-riTi ileum f 'airo * 

llcnigbcuu Minim c 'u . HalluRil I'ngrr Entcmatloiul ("Hi, 
u t ;mm i- ml; Mmfc .0 acrvlci?. Xai hiDSl ItfeitSti, Kiiii *rtirra i>r athPi^ 

n:i11-'.|llll ly kK'Wn. r L' J ■ : 1 1 ^:-i a. 1 1 1 ! -> nT hih ^12 hu ■ iiiv.-ih ■pvi , r;.”n hen 1 . 
pp?ferVi|'?T1IiL bllFLiiiWFM. JiQrti IT- - 0 1 1 > - •l5 r btTipItnLtl. lEkflmiElfla, 
UihetiiFH i.rnl l-lrf. buy lunfC- IrrithlllLluDi J.mL bfcivy rct?4:iC uEi3i-J>. 

Customer Guaranteed Cash Profit 

f.-LL^tomw k-rw kSkiuhI rtrt-fl'-’ntc punniiiti?H lie fa^Ti pm-Ilt «->n 
Ir-i l iivft-i ini'i: i y«it r^* - bu-iliitii critn ire mi fool lib &s in 1 urn 

•(liihiu ■ E.r-ijMi-,j|ii-, ijiiiTQmei.iL Ui pxy sl iiht^iC, U-kEli iihm-f Chiai 
li'j.-:ll iil; neiiiCTTTL" that It dma liny I'riktprf i'll hy uiarii'C v iHjn.Ii'iI 

nurJu-iLu I iTfi;u 11.l4.ul kin 



Here l.i a thiiElTi^aa ciElirrfcriil, an Inv-i'n- 
tloii eo i<ucct , "*fuJ Thur w . 1 I* 

kv II I tii-II. '.'ir it-j.r -ui h" lyi iliiii'lr 
will u 3 mt tliei nftr-r, ^lluw nniul c-r mircem 
In I'vivy hi'ecl I hi- "i i" hh unit r-Yvry iT-rl'-:i i , t 
the country. Then IdBtnlt ihe xprilxlty 

w 1 1 liHiii t x dollxf dciVriL. Ef nmniK work.lnf 

xi iiiirii, nr- xlih-liig x : L-'ri Ktvlhe Lhit enn lie 
r. in Ih.h | | n- 1 . |i kr I l|p 1 -lvIi ri-jct-Ei-r 1 r>: ■ 1 1 1 - . Tlifl CUi 
[amber Boei wl rh his imn ejej » Irld.. Immi'iiLxen 

|.'| -.Ilii Hill ht* pcu[i>iSvd idled 1 iLi'iil . V VJhltV I f hlv- 

ilid tnvwnntnui, :iml hi ■ i^jIie Ttizilitei. tw -re the 
irinTHi.'iilath h' ri'i i|m ■ '■'Iim n- ; .nvnTiixrl i'n n-illj, biek. 
r- JlcelH h. 1 ^ money Of T Of JO SU, Ml. rti \ttas 
tub Ki-:i'ni.Ji:N-T.vrrvn nniih. mhhu sr;u in ieih iinn 
PHOE-JT! THE ti MA M.J-Jh-T H]J MAKESt J L - S- r j OH A 17.50 IN- 
^'I'Al.I.^TpIV! Pin - liiH-n un- i.-.nkaiiM H»lm r-jlijillllE IIUhi ElLfi ], lilnLrf-.il. They 

■ra ffetUnp ttvn nlltoi.lnn of Hie UtkumI ■toniyen* Id ill* enuriuy. uul Ml line to 
the jmiilttr lML-:h:e>:eHi hy Ihc thjouM.Tina. Tou enn- ee+ exclutHTfe tljli 1 -< iLuxi- 
■ - ■ - k ik trOolh. in i Ink II m. Iii iiiaxlJ covjit or i-if- vl ty xEItter Ii'e 4 ii The 

I:-:huil fi-uti , ■Ckt Jr 'Ttkltl' +hr tlUklm-Xk 11 Tiiimv ! 

F. E. ARMSTRONG, Pres., Dept 4*T5-E r Mobile, Alabama 



Portfolio of References from 
America’s Leading Concerns 

Ih f i i — i i i - i i vi yn'j. A liQjitLAMne, Impmidva rkieUriElQ that Fftfir*- 
h*nbi pverr Il-liILiik lyjs* i,if lnj.ihiiw>« nmd "v mj kIiica- 

IrrjineiilMtfj, ih i>-^| iv* in-.---. r ol puop«*k = Inin-rrtlii'lirly fure^toJIs 
the xrcijiTiiifnl. "IkHun't flic mv bLuLnc-riri.'’ cb.sc Jc. 

111 . *iih£ diiCd rnjkkc g^Kid- tUoiei lliu Jl-ilL 

Mail Coupon tor InEorntiitinn 

Ccianjili'tT* 1 e lining fuiiLii I limL. VuiJ Srvuufc cluLi 
hualni-KH nltaisrliuEvIy nrltliDUt rnklnfi ■ pimny, 

m. you an? liHifc.iric Tor u mnn-^lw iitstf Brw fn>iTi 

th.e wnvrlHi ol otter oTOmrawdedl llcws_ *ct In 4 >:>ijch 

V, Icb UI ul. 1 1 L-n: . L‘k I be lihu pun fur 11111 u'niL ncT. 
ft will bring yn%i -noir prp|MM|>cliB|i immifd lury] j , 



MAIL FOR FULL INFORMATION! 

F. 1. A(FN1irH<3N£, Pr*f., Dent. Utl-(, Muhlli. Ala. 

(Vlthnu • ■ 1 . 01 1? : - c i - n mud :nu j-.il iBdldauikltaa un 

v. -.|r |)IY.|H|H| 

Xxlll* . . ,,,,,,, . . 



H 



*-(«vt or itn'jU' . 

li-m rr < 3 . . 

i: Lit- , - 

rituie ■ . . 





STEAKS COOK 

BUT THE MAN UVE5* . 



CojiyH - ki , 1 ■ * '? "1 _ JL. J, I'li'yniili: 4 IcJairm '.’'cirtiinT 



IT’S FUN TO BE 
IT’S MORE 

''Tho Rurninn Qyen JJ is nil old 
iUnsirin which ]t:|s played a level- 
ing r'ltc in cignreUc tidvr: reining, 
]|k inudern mime is, “] leal 1 not- 
inent.” 



FOOLED 

FUN TO KNOW 

t iimuL p nidimed since has re- 
ceived ' hi' necessary heal (reat- 
m«E11. 

Harsh, raw tobaccos require 

inlenhiiv primes- mg under high 



ILLUSION: 



A tout: i: k lire was tai]t in .in 
wen ...lliu teen peratilre jOJrt £■ '■ 
Ini r 'f , IntCKhi- ni'* nvi'M|k«lthu 
"Arc" I inn, M C]i ihi'-TC, L'jirri- 
in# several raw sle-iks. A few 
i l inUl.i -• l :il,l'f 1 1 ii :h.i- 'iVi/Ti! 
Auiig"wide and cui lie stepped 
...safe and sound ... with the 
steaks L2iurinm.il I j' COuked. 



EXPLANATION : 

Hi- li l i-i”- Whisq Chnlx-n en- 
tered Ike (Ivin he- 3l IMltf 1 1n' 
steaks iv ii v r ihe li r *.■ . limn 
dropptd to Thu flow at theaicfti 
i ii'-erirg hre head with a hood 
made from his shirt. He 
breathed ci.iruueb sum 12 air 

holes In the floor. 



EXPLANATION : All cigarette temperatures. The niorf ejepen. 




KEPT FRESH IN 
THE WELDED 
HUMIDOR 
PACK 



mamifacturcrii use the beat-treat- 
i n n pmcei$, 

Tho lirst darnel c i t; .i tl- 1 e l- yv-.i 
■ n imufui: lured under the heat* 

treating process. 

FI very cum of Mte hi I lions oE 



WO TRICKS,.. 

JUST COSTLIER 
TOBACCOS 



site tobaccos, which me jiilI 
m 1 1 >■ titiirl, eti f I for d nl y a modern te 
application of heat, Etcmembcr 
— fieul IreulinenE never makes 

cheap, inferior tobacco good. 

l! r.i u fart, rev il i ir^i r.*> jj j4_r 
ti'ftf tfltMWVj rxprrlh, fimt Cohtc/t 
irrr made from fin fit MORE 
! 1'i.SSl l E loitacrva ifrttu avj 
wtbrr fHbpwhiP brand. 

Try C iii in els . r . al w n y* fresh ,im ho 

ecT-tigbt, u'e Idi rf Humidor Park. 



py f iQhtod m siE-ris 



IN A MATCHLESS BLEND 



